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ABSTRACT 

This report contains a description of the conceptual 
background and methodology for a study concerning how academic tasks 
are managed in senior high school classrooms. This high school study 
is Phase 2 of the Managing Academic Tasks (MAT) study. The MAT study 
is focused on understanding how curriculum experiences are shaped by 
the classroom environment and how teachers can enhance the quality of 
academic work at the secondary level. Special emphasis is given to 
classroom tasks involving comprehension and higher level cognitive 
processes, especially tasks requiring students to make decisions 
about how to use their knowledge and skills in particular situations. 
This report incorporates the experience of the earlier junior high 
school study and contains a description of (1) the intellectual 
foundations of the data collection; (2) the design of the study and 
the classes that are being observed; and (3) the methods used for 
gathering and analyzing data. Appendices contain illustrative 
materials, including (1) excerpts from the Topic List for MAT 
teachers, Grades 7 and 8; (2) excepts from the Task List for Grades 7 
and 8; (3) illustrations of Task Analyses; and (4) an example of a 
Task System Summary. (PN) 
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Managing Academic Tasks in High School Science and 
English Classes: Background and Methods 

This report contains a description of the conceptual background and 
methodology for a study of how academic tasks are managed In senior high 
school classrooms. This high school study Is Phase II of the Managing 
Academic Tasks (MAT) study being conducted by the staff of the Research 
on Classroom Learning and Teaching (RCLT) Program at the Research and 
Development Center for Teacher Education. Building on a long and 
distinguished line of Ceater research on teaching effectiveness and 
classroom management > the MAT study is focused on understanding how 
curriculum experiences are shaped by the classroom environment and how 
teachers can enhance the quality uf academic work at the secondary 
level. Special emphasis in this study is being given to classroom tasks 
Involving comprehension and higher level cognitive processes , that is, 
tasks requiring students to make decisions about how to use their 
knowledge and skills In particular situations. Phase I of the MAT study 
was conducted at the junior high school level. Data for Phase I were 
gathered for a 6-week period during the Spring of 1983 in two science, 
two English, and two mathematics classes and for 10 weeks during the 
Fall of 1983 in a combined social studies and English class for high 
ability students (for details, see Doyle, Sanford, Clements, French, & 
Emmer, 1983). Information about academic tasks was obtained through 
daily classroom observations, examination of students 1 work after it had 
been graded by the teacher » and interviews with teachers and students. 

For Phase II of the MAT study attention shifted to the high school. 
This move to high school was of interest to the RCLT staff for two 
reasons. First, with few exceptions (e.g., Sirotnik, 1982), little 
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classroom research has been done in high schools. A need exists, 
therefore, to learn sore about teaching processes at this level. 
Second, national interest has recently focused on students 9 achievement 
in high schools and especially on the acquisition of reasoning ability 
and higher order thinking skills (see Adler, 1982; Boyer, 1983; The 
College Board, 1983). *>is concern for higher level thinking Is 
consistent with the general focus of the HAT research program. 

Data for Phase II of the MAT are being collected in one English and 
two science classrooms. This report contains a description of (a) the 
intellectual foundations of this data collection effort; (b) the design 
cf the study and the classes that are being observed; aud (c) the 
methods used for gathering and analyzing data. Appendices containing 
illustrative material are also included. Given common themes and 
objectives, there is considerable overlap in concepts and design between 
Phase I and Phase II of the MAT study. Nevertheless, this report Is 
necessary to reflect what has been learned from the experience of the 
junior high school study and to account for the distinctive character of 
high school classes. 

Background and Rationale 
The study of effective classroom practices has recently led 
researchers to examine the nature of the work students accomplish in 
classrooms aid the opportunities to learn that this work provides (see 
Doyle, 1983; Doyle & Carter, 1984; Erickson, 1982; Good, 1983). The MAT 
study was designed to extend this line of inquiry by focusing on the 
forms the curriculum takes in classrooms and on the interpersonal, 
managerial, and psychological processes associated with these different 
curricular forms. This section contains a general summary of research 



on classroom work with specific reference to the concept of "academic 
task." 

The Quality of Academic Work in Secondary Schools 

Secondary instruction is expected to provide students with 
opportunities to reason, to understand complex concepts, to go beyond 
basic skills and memory work. A number of studies of classrooms in 
schools, however, suggests that opportunities for practicing higher 
level operations in schools may be scarce. Boyer (1983), Stake and 
Easley (1978), Ward and Tikunoff (1982), and others, have reported 
observing a narrow range of routine activities affording little 
opportunity for most students to master challenging work or important 
concepts. Good lad (1984), in particular, has pointed to the passivity 
of students, the routinized formats, and the paucity of real problem 
solving opportunities in high school classes and has called for major 
reforms in the way the high school curriculum is handled. 

Another current line of research, focusing mainly on science and 
mathematics instruction, suggests that in many classrooms students have 
little understanding of their work and the content (see Hackling & 
Treagust, 1984; Helm & Novak, 1983; Tasker, 1981). There is evidence 
that class work is often designed and managed in such a way that it 
masks students 1 lack of understanding of concepts, because students are 
not required to do comprehension-level tasks. For example, an 
experiment by Coulter, Williams, and Schultz (1981) supports their 
contention that in process-oriented science classes, teachers 1 use of 
tests students can complete through recall and algorithms hides the fact 
that many students do not really understand the targeted cognitive 
processes. Davis (1983) reviews recent research on mathematics learning 
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to present an excellent case that our current practices of teaching 
mathematics only as routine algorithms (I.e., using tasks that require 
students only to produce correct answers in routine ways) results In 
superficial or inaccurate understanding and prevents diagnosis of 
students 9 understanding. Stewart and Dale (1981) also demonstrate how 
students 1 success at routine genetics problems masks lack of 
understanding of critical concepts. 
Research on Academic Tasks 

Recently some research has begun to focus on academic work in 
different secondary school subjects, using the academic task framework 
proposed by Doyle (1983). This line of research is built on the 
assumption that students encounter content in the form of assignments 
for which they are held accountable. The nature of the work and how it 
is managed by teachers determines in large measure what students attend 
to and how they process information, thus what skills they practice, 
what kind of performance they are evaluated on, and in the final 
analysis, what they learn. 

Studies in this vein to date have demonstrated that while much 
secondary school academic work is routine, familiar to students and thus 
easily conducted by teachers, managing comprehension-level tasks (i.e., 
work intended to require students to go beyond rote learning, to 
organize and apply what they knew, to demonstrate understanding of a 
principle, or to use knowledge flexibly) is complex, making maintenance 
of smooth activity flow and steady student engagement very difficult 
(Doyle, in press; Doyle et al., 1983). Furthermore, tasks that are 
announced or initiated as comprehension-level assignments may during the 
course of classroom events be accomplished by means other than what 
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teachers originally intended. Doyle and Carter (1984) describe how 
writing assignments in English classes they studied tended to get 
narrowed , more predictable, and less demanding of students 9 creative 
efforts across several days of work in class. In response to student 
questions and pressures to maintain order and activity flow, teachers 
gave students prompts, clarified and/o<r changed requirements, and 
softened accountability by using extra credit points and extension of 
time limits. In addition* in grading writing assignments, teachers 
tended to grade routine grammar elements more stringently than content 
of compositions. 

In s study of 11 junior aigh science classes by Mltman, 
Mergendoller, Packer, and Harchman (1984), the authors noted that only a 
very small proportion of observed casks required higher level, creative 
or expressive skills and that on tasks having the highest level of 
accountability (i.e., tests) problem levels were generally even lower 
than on worksheets and other assignments. In addition, nontest tasks 
consisting of worksheets and lab assignments were very often graded not 
for accuracy but only for completion. The authors speculated about the 
effects of this management strategy: 

One would predict that they [students] came to value accurate 
performance on exams foremost, followed by the most expedient 
methods to producing lab sheets and worksheets that appeared 
complete, (page 4.36) 

Hitman et al. (1984) emphasize commonalities in task types and 
management strategies across their 11 teachers. Differences where noted 
seem usually to be tied to differences in topics or time of year. In 
contrast, recent work by Doyle, Sanford, and their colleagues (Doyle et 
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ml. 9 1983; Sanford, 1984) suggests that classes vary grtatly not only in 
type of tasks that are attempted or eventually accomplished, but also in 
the nature of task systems in place. Some systems emphasise meaning, 
relationships among different tasks and instruction; others do not. 
This difference would appear to have some impact on how students 
complete their work (e.g., whether they apply what they learned in a 
previous assignment to a current task) and how they understand it. Some 
task systems feature large numbers of short term, separate, and even 
interchangeable tasks. Such a system is predictable, routine, and easy 
to manage. Other systems are characterised by longer term tasks or 
close linkages across tasks, requiring more careful planning and 
management. In some systems comprehension-level tasks are prominent; in 
others such tasks may be almost non-existent, or peripheral. 

This line of inquiry clearly indicates that a richer understanding 
of academic work in secondary classrooms would be a valuable resource 
for instructional improvement. To see how such an understanding might 
be generated, we now turn more specifically to the intellectual 
framework of the MAT study. 
A cademic Tasks 

The central construct for the MAT analysis is the "academic task." 
This construct, derived from recent work in cognitive psychology and 
cognitive anthropology (see Doyle, 1983; Laboratory of Comparative Human 
Cognition, 1978), makes it possible to peel back some of the layers of 
the curriculum-as-document to examine the curriculum-in-use, that is, 
the curriculum as a daily event in classrooms. 

The label "academic task" refers to the form that a segment of the 
curriculum takes in a classroom. A description of a task is essentially 



10 



a description of what atudanta ara raqulrad to do with subject natter 
tor a particular period of time in a class. The description of an 
academic task begins with the specifications for the product students 
are to generate , such as words and blanks on a worksheet ar an essay 
which is to contain a comparison of two characters In a story. In 
addition* there are a set of conditions under which the product is to be 
generated that shape the precise nature of a task. These conditions 
usually consist of (a) implicit or explicit information about the 
operations students are to use it* producing the product such as copying 
words off a list on the chalkboard , remembering words from a previous 
lesson or a list that has to be memorised , applying a rule (such as, 
"plural nouns use plural verbs"), or using one's imagination to make up 
"creative" answers; (b) resources in the form of Information from a 
textbook, from fellow students, from other materials, or from teacher 
feedback; and (c) information about the significance or "weight 11 of the 
task in the grading system of the class. The meaning of a task is also 
affected by its familiarity . When a task is congruent with other tasks 
in a class, then students have a considerable amount of relevant 
experience to use in interpreting and accomplishing the task. 

The basic components of the academic task model which underlies the 
MAT study can be summarized as follows: 

1. Students are guided in processing information in classrooms by 
the tasks they are required to accomplish with subject matter. Whether 
information from the teacher (or from textbooks or other resources) is 
attended to or processed by students depends upon its relation to the 
academic tasks which students are working on. 
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<?. A task is defined by a goal, a set of optrations to achieve the 
goal, and resources available in the situation. 

3. Four broad types of academic tasks can be distinguished on the 
basis of the operations necessary for accomplishment: (a) memory tasks 
in which information previously encountered must bs reproduced; 

(b) routine tasks in which a predictable procedure or algorithm (e.g., 
addition of fractions) previously learned mut be applied to standard 
cases; (c) opinion tasks in which a personal preference or attitude must 
be expressed; and (d) understanding tasks in which transformed versions 
of information must be recognised as equivalent, inferences must be 
drawn from available information, or complex higher order operations 
such as analysis or problem solving must be used. 

4. In classrooms, academic tasks are defined by (a) the nature of 
the products teachers accept and (b) the operations allowed and the 
resources available for generating these products. For example, the 
task of producing a composition by following a model provided by the 
teacher or a fellow student is obviously different from a task in which 
an original composition must be generated without such models. 

5. Academic tasks in classrooms, because they are embedded in an 
evaluation system, are accomplished under conditions of ambiguity and 
risk. Ambiguity refers to the extent to which a precise formula for 
generating a product can be defined. (This is not ambiguity which 
results from a lack of teacher clarity; rather, it is an inherent 
property of academic work.) Risk refers to the stringency of the 
evaluation criteria and the likelihood that these criteria can be met on 
a given occasion* A task of memorizing 50 lines of poetry is low on 
ambiguity—one clearly knows what has to be learned — but high in risk 
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(if accountability ia atrict) bacauaa of the factors that night 
interfere with a auccaaaful recitation on a given occasion. Attempts by 
students and by teachers to manage ambiguity and risk either by 
increasing explicitness or by modifying accountability affect the courae 
of task accomplishment and the character of a taak itself. Especially 
for higher-level cognitive operations, tasks ofte change as teachera 
and students struggle with inherent demands (sco Carter 4 Doyle , 1982). 
Cognitive Level of Academic Taaka 

Attention in the MAT analysis la being focused on the overall taak 
systems that operate in the claaaea aa well aa the character of 
individual tasks. In addition, the atudy was designed vith a apecial 
emphasis on academic taaka Involving higher-level cognitive processes. 
Some extension of the basic task model outlined above is necessary to 
clarify the meaning v£ thia emphasis on higher cognitive processes. 

The cognitive level of a task ia defined internally by the 
cognitive proceases students use to accomplish it . Bacauaa theae 
processes cannot be observed directly, it is necessary to infer the 
cognitive operations students use from a thorough description of the 
task itself, that is, the product, the operations apecified by the 
teacher and thoae allowed to students in the setting, and the resources 
available to students while thmy are working on tie task. In other 
words, & attempt is made to construct from observations a model to 
explain task accomplishment in a particular situation. A task involving 
higher cognitive processes is a task that students appear to accomplish 
with higher-level cognitive operations. Although it is impossible to 
verify directly whether students actually used these operations on a 
particular occasion, research in cognitive psychology indicates that a 
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model of a task goes a long way toward providing a model of information 
procaaaing (aae Daves, 1975)* 

For purpoaaa of thia etudy, higher cognitive processes ara defined 
as thoae requiring executive-level daciaion making, that is, daciaions 
about how to uae knowledge and akllle in particular circumstances (aee 
Doyle, 1983). The emphasis, in other words, ia on the flexibility of 
students 1 knowledge and skills. In ita moat baaic form, executive 
decision making ia involved in recognising tranaformad versions of 
information or algorithms previously encountered. At more advanced 
levels executive processes include such oparationa aa (a) selecting an 
algorithm or a combination of algorithms to aolva a word problem in 
math, (b) drawing irferences from information given to formulate new 
propositions, or (c) planning goal atructuraa for a writing assignment. 

Greeno (1983) has provided a useful example of a higher-level 
cognitive process, namely, the process of constructing a aemantic 
representation of a word problem in mathematics „ He sum©* ised evidence 
suggesting that expert problem solvers are able to recognise or 
construct pat: ~ns among quantities identified in a problem text. These 
patterns come together to form a aemantic model or repraaantation of the 
problem* This semantic representation is then used to select a formal 
model that specifies the operatora or equations to use in solving the 
problem. Greeno (1983) emphasises that: 

[Semantic representations] are not the came as the formal 
structures of mathematical relations or the equations of physics. 
What we have found in all the analyses of problem solving is that 
successful students form intermediate representations that include 
relations among the quantities in t problem. Formal methods of 
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computation nay be ustd in finding probltm answers, for example, 
the formula for combining resistances in a parallel circuit may be 
retrieved and uaed to compute the equivalent resistance for the 
components. But the patterns of quantities are not the same as the 
formulas , and the research findings are consistent in supporting 
the conclusion that the relational patterns play a critical role in 
the processes of problem solving, (p. 7) 

One way to visualise the analytical target of the MAT study is to 
think of a task as a definition of a gap in Information that students 
are to cross with a cognitive act. Small gaps can be crossed by 
reproducing information previously encountered or by recalling and using 
a reliable algorithm. Larger gaps required that a student organize the 
task environment and connect what is known to the particular conditions 
of the task. One of the special purposes of the HAT study is to examine 
closely how these gaps are defined and maintained or adjusted by 
teachers and students in classroom environments. Two additional points 
are in order. First , no attempt has been made at this stage of the MAT 
study to define a complete taxonomy of higher cognitive processes that 
might appear in academic tasks. There is some reason to argue that a 
generic taxonomy , that is* one separated from specific subject aatter 
operations, is not especially informative when one is studying academic 
work (see Doyle, 1983). Moreover, an effort to organize knowledge about 
the cognitive level -*f tasks that actually occur in classrooms is best 
done after many of these tasks have been examined. Second, the emphasis 
on higher processes is not exclusive nor is it intended to suggest that 
all classroom tasks should be conducted at this level. Rather, this 
special focus is based on a recognition that higher order processes are 
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generally considered to be an important part of the curriculum, 
especially in secondary schools. In addition evidence from cognitive 



knowledge l^cka both durability and utility if it is not embedded in 
executive decision processes. 
The Problem of Outcomes 

The richness of the MAT data would seem to provide an opportunity 
to ask interesting questions about classroom *ff*cts on students 9 
cognitions. It is reasonable, therefore, to push tha analysis toward 
questions of the effects of tasks on tha enduring knowledge and skills 
students acquire (e.g., Do the students understand ratios and can they 
perform operations with ratios?) and on their evolving conceptions of 
contrn: (e.g., What do they think mathematics is?). 

There are, however, at least two major problems involved in a 
direct study of task-outcome relationships. First, outcomes of a 
specific task need to be measured by a test kayed directly to that task. 
General achievement tests are not informative in such instances. 
Second, a pre-assessment is essential if affects are to be attributed to 
a particular task experience rather than to prior knowledge or general 
ability. 

A model of how to go about measuring the achievement associated 
with particular instructional experiences has been provided by 
researchers interested in conceptual change (see Eaton, Andersen, & 
Smith, 1984; Erlwanger, 1975; Nussbaum & Novick, 1932; Posner & Strike, 
1983; Stewart, 1983). In this work* a very specific concept, process or 
operation in mathematics or science (e.g., how light enables us to see 
or how diffusion occurs) is identified. Clinical interviews with 



science (see Doyle, 1983) suggests that factual and algorithmic 
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individual students are than usad to m^p preconceptions prior to 
instruction on the topic and to assess outcomes after instruction has 
occurred. This close look at knowledge f instruction, and learning makes 
it possible to obtain a reasonably clear picture of specific 
instructional effects. 

It is difficult to apply this work on conceptual change to the MAT 
data. Many different tasks are observed in classes » and pre-aesessment 
under these conditions is difficult. 

During the Spring data collection for Phase I in junior high 
schools* teachers and students were interviewed concerning their 
perceptions and interpretations of the tasks they acconpliahed. These 
interviews were conducted after the observation period was over in order 
to avoid Intruding into the task system in the classes. No attempt was 
made here to give a complete account of the views of the participants in 
the study. Rather, the purpose of the interviews was to learn how the 
teacher and students understood the overall task system in a class as 
well as the place of individual tasks in that system. It was hoped that 
this information would throw some light on the core problem of defining 
the cognitive level of tasks accomplished in the classes. 

In conjunction with the Fall 1983 data collection for Phase I and 
in planning for the high school phase, the MAT staff attempted to design 
interview procedures to gather more detailed information about student 
perceptions of specific academic tasks. Particular attention was given 
to obtaining information about a teacher's plans for a specific unit 
prior to observations and then designing beginning-of-unit and 
end-of-unit interviews. These revised procedures make it possible to 
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generate some preliminary insights into potential relationships between 
tasks and outcomes. 

In t. A 9 however, the question of outcomes in the MAT is handled 
indirectly by focusing on the opportunities provided within tasks for 
students to practice various cognitive processes. Following the logic 
of "academic learning time 19 (sea Fisher, Berlinar, Filby, Mar Have, 
Cahen, & Dishaw, 1980), it was argued that such opportunities are likely 
to be associated with student cchievement. Nevertheless, direct 
connections between tasks and outcomes, as well as individual 
differences in achievement, are not a focus of the MAT* 

Design and Methodology 
Structure and Objectives of Phase II 

Phase II of the MAT extends the work begun in junior high schools 
through intensive case studies of work in a small number of high school 
English and science classrooms. Propositions about classroom tasks 
suggested by results of the junior high study will be reexamined in the 
high school setting, where more emphasis is placed on higher order 
tasks, learning of abstract concepts, and increasing student 
independence. As in the junior high study, the purpose of Phase II of 
the MAT is to describe how the content of secondary curriculum is 
translated into tasks for students, examine the resulting opportunities 
for students to practice different cognitive processes, and acquire 
greater understanding of how experienced teachers formulate and conduct 
tasks in classrooms. 

In the Fall and Winter of 1984, data are being collected in three 
classes, one English and two biology, taught by three experienced 
teachers with reputations for effectiveness. One class of each teacher 




is observed during the first veek of school and subsequently throughout 
the conduct of a unit of work extending 4 to 6 weeks during the 
Fall-Winter, 1984 term. In addition to classroom narrative records, 
data include interviews with teachers and selected. students, 
instructional materials, and students 9 graded assignments and tests. 

Analysis of these data will focus on individual tasks and task 
systems operating in each class. First, tasks mil be identified and 
described with regard to assignment requirements (both as initially 
announced and as subsequently altered); resources such as Instruction, 
feedback, prompts, or background materials and texts; accountability; 
classroom events associated with task accomplishment; and cognitive 
demands of tasks. Objectives of this analysis will be to generate 
insights about the creation and accomplishment of different kind* of 
academic tasks in high school. The high school data analysis provides 
opportunities to explore further some themes and hypotheses emerging 
from the HAT Junior High School phase: semantically tied versus 
skill-based task systems; accountability and credit variations across 
differenr types of tasks; task familiarity and assembly requirements; 
and small gap versus large gap task systems. 
Sample and Selection Procedures 

Data for Phase II is being collected in English and biology classes 
because these subjects are of major Importance in the curriculum and are 
content areas of national concern. In addition, they feature types of 
academic tasks about which a considerable body of cognitive research is 
beginning to accumulate (see Doyle, 1983; Novak, 19G4). Finally, 
contrasts among tasks in these diverse disciplines will be useful for 
learning about the nature and management of academic work. 




Because of the intensive data collection and analysis required to 
trace academic tasks (see Carter & Doyle, 1982; Doyle et al., 1983), 
special care is taken to select teachers who have good classroom 
management skills and who use a variety of instructional tasks in their 
classes. During Spring, 1984, nominations of teachera ware solicited 
from three sources: school district instructional coordinators in 
science and English, principals of high schools in the diatrict, and 
University supervisors of student teaching programs in secondary science 
and English. In formulating their nominations, nominators ware asked to 
consider three areas: (a) indicators that the teachers are aff active in 
teaching the content of the curriculum; (b) evidence that the teachers 
are proficient in organizing and managing classroom activities; and 
(c) evidence that the teachers attempt to use a wide range of classroom 
tasks, including some addressing higher order objectives. These 
guidelines were designed to help insure that the teachers nominated 
would fall within the upper range of effectiveness, have few management 
problems which might interfere with the description and analysis of 
academic tasks, offer a variety of classroom tasks, and be generally 
committed to the advancement of learning and teaching in their 
curricular areas* Teachers who were nominated by more than one of the 
three sources were contacted to solicit their interests in participating 
in the study. 

Teachers chosen for further consideration 'ere visited by RCLT 
Project staff during May, 1984. Staff members talked with the teachers 
about their program of academic work and observed one or more of their 
classes. The purpose of these observations was to become familiar with 
the events and processes in the teachers* classes and verify that the 
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teachers were effective in managing academic work and offered a range of 
academic tasks for their students. 

In each subject area* final selection of classes for the case 
studies vas based on indications of teachers 9 instructional 
effectiveness and on the kinds of academic tasks they used* as veil as 
feasibility of observation schedules and contrasts between teachers* 
approaches. In selecting an English teacher, special attention vas 
given to the teacher's treatment of curriculum goals in the area of 
composition. In biology classes* emphasis vas placed on selecting 
teachers who t temp ted tome classroom tasks vith objectives other than 
knowledge/recall and who included sol j long-term as veil as short-term 
assignments in their task systems. The three teachers who vere selected 
for the study vill receive a $250 stipend for wut-of -class time. 

The students «n these teachers' classes constitute the student 
sample for the study. Parents' permissions vere cbtained to examine 
students' completed and graded vork and to interview them. Six to nine 
students from each class vill be selected for interviews at least twice 
during data collection. Students for these interviews vill be selected 
to provide several levels of success in accomplirhing academic tasks and 
of participation in lessons and other interactions vith the teacher. 
The Case Study Classes and Content Units 

Teacher 9's class is an honors section of first-year biology. There 
are 20 students in the class » including 7 freshmen and 13 sophomores; 12 
of the students are females. The honors biology curriculum requires an 
emphasis on reasoning processes and independent study skills. Students' 
standardized achievement test scores from the previous year ranged from 
the 69th to the 99th percentile, vith half of these students scoring in 
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the 90th percentile or above , and only one below the 75th. Teacher 9 is 
an experienced teacher who participated in the development of the school 
district's honors biology curriculum. She teaches chemistry in addition 

to biology. 

Teacher 10's biology class, although designated an honors section, 
has a heterogeneous s composition. It is located in an integrated 

school with a reputation of excellence in science education. There are 
26 students in the room, including 12 freshmen, 12 sophomores, and 2 
juniors. Students 9 standardised reading and mathematics achievement 
test scores from the previous year range from below the 20th to the 99th 
percentile, with five students having math scores below the 75th 
percentile and nine with reading scores below this level* There are 15 
females in the class, and the ethnic composition is as follows: 
American Black 5, African Black Anglo American 17, Spanish surname 2, 
Asian or Indian 1. Teacher 10 has is an experienced teacher and 
department chairperson. She participated in the design of the honors 
curriculum in the district, 

In both science classes, a unit focusing on human genetics will be 
observed. Science educators consider genetics as fundamental to the 
secondary biology curriculum, and it is a topic that is relatively 
difficult for students to learn (Stewart, 1982). The stated goals of 
the honors curriculum include development of independent study skills 
and higher order cognitive processes. The units to be observed in both 
classes include a variety of assignments and activities and cover the 
topics of cell reproduction and self-perpetuation, including concepts 
pertinent to the nature of the genetic material, principles of heredity, 
genetic and environmental interactions, and evolui mary mechanisms. 
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Obttrvation8 of the genetics unit in both classes affords an opportunity 
to study two teachers in two classes of contrasting student composition 
as they encounter tasks dealing with abstract concepts about which a 
considerable body of research on student learning exists (see Hackling & 
Treagust, 1984). in addition, this content unit includes value-ladened 
issues (e.g., genetic engineering) and complex problem solving (e.g., 
pedigree problems). 

Teacher 11 has taught high school English for the past 8 years. He 
teaches both honors and regular classes at the sophomore and junior 
levels. His regular level junior English class is the focus of MAT 
observations. There are 25 students in this class (18 Anglo, 6 
Mexican-American, and 1 Black). The students 9 standardized test scores 
range from the 20th percentile to the 80th percentile. The junior 
English curriculum, which Teacher 11 helped to develop, places a heavy 
emphasis on writing, although grammar, vocabulary, and literature are 
also allotted some time. 

In the English class, at least thrae content units are being 
examined: a 2-week "descriptive essay" unit, a 2-week 
"argumentative /persuasive essay" unit, and a 2- or 3-week unit on 
"expressive writing." A 1-week grammar unit has also been observed, 
though it is not a focus of the research. Each of the three writing 
units represents an attempt to establish a system of work in which 
students' products, the procedures through which these produces are to 
be produced, and the resources available to aid students, are highly 
structured and explicitly defined. However, the nature of the products, 
procedures, and resources differ from unit to unit, as do the 
instructional strategies through which the teacher presents the unit and 

J* 

ERiC 19 23 



the organisation of tht subtasks which serve as components of the unit. 
Finally , the units themselves are linked together both in terms of 
content linkages and in terms of their place in the flow of vork in the 
class. 

Data Collection and Analysis Procedures 

Overview of data collection . Data for the high school case studies 
are collected in two stages. The firat stage consists of observations 
for the first week or weeks of the school year. These observations are 
designed to gather information about the basic structure of each class , 
requirements and procedures for routine tasks introduced at the 
beginning of the school year, and how the academic task system is 
installed. The second stage of data collection consists of daily 
observations of all academic tasks during the enactment of the target 
unit, inspection of curriculum materials and student prodjcts, two to 
three interviews with selected students, and two formal teacher 
interviews. 

Observation procedures . Observer teams of two members will be 
assigned to observe teachers in each content area. Primary 
observers/analysts for the study are four senior researchers with 
experience in writing classroom narratives, namely, Doyle, Sanford, 
French, and Nespor. In addition, other staff members will assist in 
data collection and analysis as needed for the project. The staff of 
the RCLT Program has had extensive experience writing narrative records 
of observations in the Junior high phase of the MAT as well as in 
elementary and J mi or high school classes for previous studies of 
classroom management. 
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During each observation, the observer is reeponeible for generating 
a narrative description of classroom events and circumstances affecting 
academic tasks in that teacher 9 s class. Observers take rough notes in 
class and then dictate as soon as possible a complete narrative on tape. 
In addition, an audiotape recorder Is used to obtain verbatim 
task-related statements made by the teachar or students* Typescripts of 
such statements are incorporated into the final narrative record* Typed 
copies of the dictated narratives are returned to observers for 
analysis. 

In constructing the narrative records, observers concentrate 
primarily on information that defines the nature of students 9 products 
and the conditions under vhich they are produced. Such Information 
includes teachers 1 formal directions (written or oral) for assignments; 
teachers 9 responses to students 9 questions about assignments; resources 
made available to students in ths form of materials and references, 
models of finished products , and opportunities to share work with other 
students or to get interim feedback from the teacher; statements about 
grading policies, extra credit, and accountability; and remarks about 
the relationships among various aspects of work. In addition, observers 
keep a record of time and provide a running account of classroom events 
focusing on such dimensions as student participation and engagement 
(general estimates) , teacher location and movement in the room, sources 
of student-initiated questions, and other indi< it ions of the flow of 
work in the classroom. Information concerning the physical setting of 
the classroom and location of students is also recorded. Finally, 
special attention in the high school study is given to feedback, that 
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is, all corrective teacher statements, oral or written, to students 
about their work in progress or on completed tasks. 

Because of their major role in defining tasks, copies of assignment 
sheets, worksheets, textbooks, and other materials used by the teacher 
and students are collected. In addition, information on chalkboards, 
overhead transparencies, or posters in the room i* copied. When 
necessary, observers ask teachers Informally to clarify requirements or 
other information about tasks. In addition, observers obtain copies of 
materials given to students describing general classroom policies, 
procedures, and expectations. 

Work that students complete is examined after it is graded by the 
teacher to ascertain what the students actually did in accomplishing a 
task and how the teacher actually evaluated their products. In 
particular, observers look for: 

1. The correspondence between stated task requirements and the 
final products (i.e., what did the students do in comparison with what 
the teacher seemed to establish as criteria in the announced 
requirements) ; 

2. Patterns of students 1 errors or areas of difficulty; 

3. The focus and general character and specificity of written 
teacher feedback; 

4. The grades students received; and 

5. Any correspondence between prompts or models given by the 
teacher in class and the content of student products. 

Observers record student grades and written teacher comments and make 
copies of important or potentially interesting assignments. 
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Ttachcr interviews . In addition to informal conversations on a 
rtgular basis, teachers art formally interviewed prior to tht beginning 
of tht targtt unit and at its conclusion. Tht purpose of tht initial 
intervitv is to gain information about tht teacher's int rations for tht 
unit and the typt of planning that has bttn dona. Tht interview focusts 
on such themes as tht following: 

1. What rtvisions havt bttn mad* in tht unit sinct tht last time 
you taught it and what factors wart considtrtd in making these 
revisions? 

2. What specific purposes do you havt in mind for tht unit? What 
knowledge and skills do you txptct students to gain from this unit? How 
do the purposes of th* unit rtlatt to tht ovtrall goals of tht courst? 

3. How will student** be tvaluattd for tht unit? How will tht gradt 
for the uniw be computed? How will grades for tht unit bt ustd to 
determine grades for the term? 

4. What problems do you anticipatt in conducting this unit (this 
task?)? How much whole-class instruction time havt you planned for this 
unit? How much iu-claa* time will bt allocated for students to work on 
this unit? How rnich out-of-claas timt do you estimate they will nttd to 
complete the unit? Which concepts or parts of tht unit do you expect 
students to be most successful with? Least successful with? Why? 

The final interview will focus on the teacher's ptrctptions of how 
well the unit progressed and how successful tht studtnts were. 
Attention will be focused on specific tasks and specific students' 
performance to learn about how thtst teachers evaluate tasks and stt . ?nt 
learning in relationship to tht tasks. In addition, using a Itsson 
narrative or graded student papers, teachers will also be asked to 
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retrospect about their thinking with regard to giving feedback to 
students. Finally* observers will clarify, as necessary, the policies 
and procedures for academic work that were used during the course of 
observations. \ey will also obtain copies of grade records for the 
class and an explanation of the formula used for computing final grades 
for the unit. 

Student int* -views. Student interviews will be conducted to 
provide a perspective on how high school students view academic work and 
its accomplishment. The observers in each class will select six to nine 
students for interviews. Students of potential interest Includes 
(a) those who frequently solicit inf ' nation fro** the teacher which 
serves to clarify or alter the tasks; (b) those who are Consistently 
successful in accomplishing work; (c) those who do not play active roles 
in classroom interaction but who accomplish work successfully; (d) those 
of high or low ability who appear to have difficulty doing the work; and 
(e) those who appear to accomplish tasks through strategies other than 
what is expected or Intended by the teacher. 

Students will be interviewed individually on at least two occasions 
with regard to specific tasks they have completed or are working on. 
Interviews are expected to last approximately 15 minutes each and will 
take place in a roo<n near the classroom. The purpose of the interviews 
is to get information about: 

1. How students define tasks and what relationships they perceive 
among related tasks; 

2. Students 1 self-reports of how they accomplished tasks; 

3. Students 1 affective reactions to .heir work (motivation, 
interest, relevance, feelings of success or failure); and 
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4. Assessment of students 9 understanding of tht conttnt of the 
tasks they hava accomplished. 

Studtnts will ba questioned about task requirements and objectives 
(e.g., "What did the teacher want? 91 ), the time they devoted to working 
on tasks , resources they used, their perceptions of the importance of 
the tasks in terns of weight In the grading system, the function 
(content relationships) of the tasks In the unit or course as a whole « 
Questions will also probe students 9 Interpretation and use of feedback 
that they received from the teacher about specific tasks* 
Analysis Procedures 

As narrative records and interviews are typed, observers/analysts 
begin a detailed analysis of the tasks seen In each class. Information 
obtained from in-class observations, instructional material *♦ student 
products, and informal and formal interviews of teachers and students 
are used to produc (a) a topic list, (b) a task list, (c) teak 
analyses, (d) teacher/task system summaries, and (a) atudent case 
studies. 

Topic lists . Topics or assignments for each class are listed in 
the order in which they occurred. On occasions when students 9 products 
are handed in to the teacher for summative grading, an asterisk (*) is 
placed beside the numbered item on the topic list. The topic list 
provides an overview of content instruction, tasks, and other activities 
accomplished in each class during the observation period. A sample 
topic list from Phase I of the MAT is included in Appendix A. 

Task lists . Task lists contain a brief description of each task, 
the date on which it was completed, the number of sessions in which 
direct time was devoted to introducing or working on the task, and the 
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approximate time dtvottd to the teak. In addition, taaka ara claaalf lad 
as major as minor baaad on information from tht narratlvaa concerning 
the Importanct or weight aeelgned by the teacher to each taak daring the 
observation period* Appendix B, a task list from Phaae t of the MAT, 
illustrates this phase of analysis. 

Task analyses * Once tasks are identified, observer /analysts begin 
the process of describing toe components of each task. Taaka that appear 

' v * * > ** 

to involve higher cognitive proceeeee ere given epeci^l attention. 

- - • * * - ^ ^ ;V - 

Analysis of a task is accomplished by reading all of the narratives 

related to the task and examining related materials and student 

products. Many taaka, especially major ones, ara accomplished over mora 

than one class seasion and involve ecveral episodes of content 

instruction or several closely related minor taaka. 

Beginning with major tasks and using information from the 

narratives, instructional materials, student products, and teacher 

interviews, observer/analysts complete a detailed analyais of each task. 

The task analysis consists of the following components: 

1. a general description or overview of the task and its place in 
the content unit and work system; 

2. all requirements for the task, including any changes in the 
requirements during the time it was worked on; 

3. an account of class time use on the tasks; 

4. a description of all the resources and prompts that students 
appear to use in completing the task, including a description of content 
instruction; 
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5. a general account of ••how It want* 1 from initial assignment to 
turning in of tha taak, including major evente, work flow, and student 
intaractiona about tha taak; 

6. an analyaia of tha accountability aapacta of tha task, Including 
teacher 1 a comment a about how tha taak would be graded, bow tha taak and 
different aapacta of the taak actually ware graded, and grades or credit 
received by individual atudenta; and 

7. an analyaia of cognitive operations, >oth aa the teacher 
intended (according to announcements* interview ccnante, and 
instructional materials) and aa atudenta appaarad to use, In light of 
information collected about resources, daaeroom event a, atudant 
products, and performance. Included In thia section are summarise of 
atudenta 9 reports of how they completed tasks, and their perception of 
difficulty of different aapacta of tha assignment. 

Production of tha taak analyses provides a framework for 
identification and exploration of potential themes for future 
exploration and discussion. Thus, aa an analyst sifts through classroom 
dsta to uncover the reaourcea for a taak, or triaa to aaaaas cognitive 
operations atudenta ware likely to have need in completing a taak, 
insights about management of different kinda of tasks, about problems 
teachers have in conducting content instruction affectively, and about 
the impact individual atudenta can have on claaa work begin to emerge. 
In addition, the proceaa of taak analyaia calls attention to different 
patterns of relationahipa and linkages among teaks in tha different 
classes in the sample. Appendix C containa two taak analyses from the 
junior high MAT, chosen to illustrate analyaia of different typea of 
tasks. 
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Teacher/task system summaries . Afttr describing tht tasks obstrvsd 
in a class* tach obstrvtr /analyst fonwlatas genersl statements about 
the nature of the academic task system operating in the class for that 
time period. In the development of these general sutasries, 
observers/analysts think of two levels of analysis: (a) the content 
itself and how it vas represented in the tasks that the teacher and che 
students accomplished; and (b) how content was held in piece in the 
classroom, that is, how prompts and accountability, etc., were ha: died 
to accomplish tasks. The resulting working documents provide 
descriptions of (a) how each of the teachers tranalated content into a 
system of class work, (b) the nature of the work students accomplished, 
and (c) some of the management or content issues that appeared to be 
salient in the class. When possible, types or categories of tasks are 
identified in each class and management of each type described, in an 
effort to facilitate generalizations across different classes and 
content areas. Haps or charts are prepared to explicate relationships 
among tasks, content strands, and content instruction sessions for units 
or part 8 of units. These diagrams are included in corresponding task 
system summaries. A task system summary from Phase I is included in 
Appendix D, by way of illustration. 

Phase II Products and Timelines 

Table 1 presents timelines for data collection and product 
development for Phase II of the Managing Academic Tasks study. Two 
major deliverables that will be produced in Phase II are included in the 
table. The fir at is the final technical report of the high school 
study, scheduled for October, 1985. This report will describe and 
discuss findings from the high school case studies in English and 



i is 32 



biology classrooms. It will drav on classroom observations, task 
analyses, and interviews of teachers and students to describe the 
enactment of academic tasks in high schools , examine students 9 
opportunities for higher order learning, and einmarise what has been 
learned about the formulation, conduct, and evaluation of tasks in 
secondary schools. This deliverable may he a two-*art document, 
reflecting the different nature of task systems in English and science 
classes. 

A second major deliverable will draw on both Phase II and Phase 1 
of the Managing Academic Task study. . This Is a report, scheduled for 
September, 1985, specifically for the teacher education community 
(preservice and inservice) on practical applications of the MAT 
findings. It will include suggestions for observing academic tasks in 
classroom settings as well as recommendations for helping teacher 
education students or practicing teachere understand how to plan and 
manage academic work effectively. Special attention will be given to 
contributions of the research to the knowledge baee for teacher 
education, and an effort will be made to Integrate these findings with 
previous research findings regarding classroom management. 
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Table 1 

Timeline for Phase II, MAT 

Project Activity or Product Begin Work 

Obtain teacher nominations for sample 2/1/84 

Contact, interview, and select 

teachers 4/1/84 

Data collection, Teacher 9, biology 

Period 1 8/27/84 

Period 2 11/1/84 

Data collection, Teacher 10, biology 

Period 1 8/27/84 

Period 2 11/12/84 

Data collection, Teacher 11, English 

Period 1 8/27/84 

Period 2 11/31/84 

Task and Task System Analysis* 8/84 

High School MAT Report (deliverable) 3/1/85 

Report of Practical Applications of 

MAT (deliverable) 5/1/85 



Completion Date 

3/31/84 

5/15/84 



8/31/84 
12/15/84 



8/31/84 
1/10/85 

9/28/84 
12/6/84 

5/85 

10/31/85 

9/30/85 



* Ongoing during and after data collection. 
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Exccrpte frog TOPIC LIST 



HAT Teschers 7*8 
(Contained laglish/Social Stud 1m Class) 

8/29/83 (Monday) 

1. Teachers introduced themselves to the class, took roll 9 and 
than presented class and school rules and procedures for 
behavior and academic work. Stud tots copied down the class 
rules and orally volunteered rationale fc~ tha rules given. 

8/30/83 (Tuesday) 

Seating was rearranged (alphabetic seating). 

Teacher 8 introduced Root Study hom e work assignmsnt 1 and 
called on volunteers for sops definitions* ttudeots copiad 
roots and words fresi a transparency on the ovexfeead 
projector* (Task 1) 

Teacher 7 reviewed class and achool rules by asking 
questions and by calling oo volunteers fat aaewcre* 

Teacher 7 and than Tnscttcr 8 introduced and explained 
Government Watch homework aeaignment i by asking questions 
about government and by calling on volunteers tot answers. 
(Task 2) 

Teacher 8 did a "get acquainted" activity Where students 
wrote something about themselves and than orally introduced 
each other fro* these writings. 

8/31/83 (Wednesday) 

CI) *1. Teacher 8 went over the loot Study homework assignment 1, 

asking for definitions and examples of words which contained 
the various roots. The teacher called on volunteers for 
answers. (Task 1) 



1. 

(1) *2. 

3. 

(2) *4. 
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2. A social atudies writing pretest wss given in which 
students wrote five complete sentences about pictures of 
Indian culture posted at the front of the room. The teacher 
collected these papers. 

3. A spelling pretest was given In Which Teacher 8 played a 
tape recording of words students were to write down. 
Students exchanged and corrected these papers from a 
transparency on the overhead projector; and papers were 
collected by the teacher 9 although students were not to 
receive a grade for these pretests. 

4. Teacher 8 had students underline key words and phrases in an 
article and then had students write two-to-three sentence 
summaries of the article. The teacher then read paragraphs 
in the article and called on volunteera to identify orally 
the key words end phrases and to read their summaries to the 
claaa. (Rot collected) 
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1/25/04 



Topic List (NAT Ts 7 A •)— 2 



(3) 



9/1/83 



(3) 
(3) 

(4) 



9/1/83 



5. Teacher • had students take notes on how to write their 
Gove meant Vetch suwawries len a transparency on the 
overhead projector, 

*6. Teacher • aesseg or* an article ia which sftodeate were to 
underline hoy words and ph»ws end to snenwr ise for 
(Tcskl) 



7. Teacher • had student a read and orally sttwuerise scgesnts of 
e booklet containing school district rules, policies, 
urogram, etc. 

(Thursday) 

1. A social studies pretest wee five* In eh ieh Teacher 7 
dictated .50 wares for eteeents write, 
end corrected' psn» from a traas>e*ettw* 
projector, and the tAleste* 3 *^^^^ • 




2. 
•3. 
*4. 

•5. 



Studente read 'and" diwtte^ eef»»4i caitaiaing 
ecbool district t^U%J^imW^^l^h^'- 

Teecher • orally questioned aiiatlW^i^^'falata end 
ouanuries of au article done for j hoaa wprk ^* (Task 3) 

Teecher • had students rewrite coanwrics of the article done 
for jonevork in class, the then eel Itii eft voluateers to 
reed their sunuwriae aloud. (Task 3.) 

Teacher 7 gove Government Vetch besivork eesigoaent 2. 
gtudents were to find internet ioeel articles of governnentsl 
importence, underline the wain ideas, end write two-to-three 
sentence suawaries for each article. \*aek A) 



6. A cepiteHsetion, punctuation, end usage pretest wee given, 
token froa the written teet booklet, gtudents filled in a 
coaputer answer sheet, and tests were collected by the 
teecher. 

7. gtudents covered books end filled out book cords. 

(Fridsy) 

1. A writing pretest wes given in which etudents were to ensver 
one of two given questions by writing e paregreph ebout it. 
The teecher collected these papers. 

2. A geogrephy pretest wss given in which students filled in s 
computer enswsr sheet. The teecher collected these papers. 

3. gtudents filled out information csrds with address, etc. 
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4. ttudtntt were divided iota greupe end five* an hypothetical 
problea titoetioe of being etreaded on on ialand aad vara to 
decide ia O group Knot to do ia thit tltoatioa. Stedeate 
thea orally rtoonod ilMir d««itiooj ^ Oio tlfto*. 
Tooehor 7 thto dUeuated tU retioaalt far the aawrcieo and 
rolotod it to too 06 traaent Witch. 

9/5/83 (Monday) 

Mo data 

9/6/63 (Tuttday) 

(5) *1. Tooehor I iotroduced toot ttudy hoanwork aeeignaeat 2* 

ttudtntt copied root* and aerde frea m trauaooraacy en tht 
ovtrbted projector. (Teak S> ^ , ^ * 

'* . , ; - . : - ' ; 

2. Taachar I ditcatted preaeduree for taking data adaatat and 
hat ttudtntt take aotot at Taachar 7 wrote thea oa tht 
hoard. , ,, -;'\/'?'''\.'""' 

3. Teacher I ditcutted the procedure for keepiag claae 
aottbookt. 



4. Teacher I ditcutted tiat aeaagcaeut and introdocod a 
filaatrip oa thit tapie. ttudtntt vetcbad the filaatrip aad 
took nottt at' and often opacified by the ttachtv. the ■- 
teacher atoppod the filaatrip periodical ly and ditcu* tad the 
coatent by etkint eutttiena aad calling on voluatetrt for 
anawtrt. 

5. Ttachtr t gave a reading aatignatnt froa the graaaar hook • 
for hoatvork. 

(5) *6. Ttachtr t gavt an addition to Taak 4— too aore international 

govtrnatnt articltt for the Govtrnatnt Hatch Aatignatnt 2. 
(Taak 6) 

(6) *7. Ttachtr 7 gavt tht Govt root nt Vatch hoatvork aatignatnt 3. 

Tht taaa procedure wet to be need at the ana given for 
previous Govtrnatnt Hatch aatignatnt. (Tatk 6) 

(7) +8. Ttachtr 7 introduced journal writing. ttudtntt vrott about 

a topic givtn on a transparency on tht overhead projector. 

9. Ttachtr 7 ditcutttd ttudtntt 1 decision-making proettttt in a 
gr^up activity done on 9/2 by asking qutttioot and calling 
on voluntttrt for answers, ttudtntt utrt again dividtd into 
groups and givtn tht fol loving p obltn situation to tolvt 9 
"Who thall bt allowed sanctuary in a fallout thtlttr during 
a nucltar disaattrt 19 Tht ttachtr thsn ctlltd on ttudtntt 
for reports of dteisions aakt by thtiv groups and tht 
rationale for decisis Mdt. 



t^ht aw^^^i>Jatt*A, <J£i4itfo. r(*V*^&-» -Is.A.riUh. 



1/25/84 topic LI" (NAT Ti ? * 8)— 17 

11/3/63 (Thursday) 

1. Tucker • discussed sentence etroctere in the story on 
Kip Ton Winkle a? having atadeete rood end identify 
eaatencee ports orolly, 1^ tfcjM oMfcototo* oo the oorrset 

reepoaeee, ■'• - ' ' • ' / - - ; 

(30.36) *2. Teacher 7 continual discussing o deseripti?* j»rcgreph about 
tho murder of Susie Seems* She them returned students' 
deeeriptivc paragraph, ^tlM/T08o,«iri^i^M-'-#oo«sfo4 
proM— witT these ^^^^,0^m^m^ ' <■ 

(30,31) *3. Studemte Higoo working imeepeamo*ty e^^ , 

for the Indian Unit, <mm^^i^^^mm^^' % ^ 
room providing individual -amaistiijc* W*k 

Tesks 30 and 31) v " " V / " , ; ' tft 

(25-31) *4. Students were given U^^'j^^^^^^, 
Indian Unit mssigemmmts. Teecher 7 theTrevlemod all 
cenponant eacignuente of too Indian Unit* J iTooko 13-31) 

11/4/63 (Friday) 

(55) *1. Taachar 8 dictated Root 8tody taat 7 (Task S3). Studenta 

exchanged and corrected papers ai aha celled out the 
answers. 

(51) *2. Teacher 8 told atudents they would have an English 6-«eeks 
teet on 11/14. (Teek 51) 

(25-31) 03. Teecher 7 discussed tke requirements and grading for the 
Xndien Unit aeeignnente. (Tasks 23-31) 

(49) *4. Teecher 7 reminded atudents tkat Govt mens Vetch wee due on 
Tucsdcy, 11/6. (Teek 46) 

(11-17) *5. Teecher 7 reviewed the reauiremente for Project Teaes 

aasignnents and then gave students in-elsss tine to wo.k 
independently or in groups on these aefeignmcnte. She 
circuleted around the room offering individuel end group 
aaeietence. (Teeke 11-17) 

11/7/83 (Monday) 

(25-31) *1. Teecher 7 had studente orgenise end hend in eseigtments for 
the Indisn Unit. (Tssks 25-31) 

(56) *2. Teecher 7 had students fill out eveluetion form on the 

Indisn Unit. She collected theee papers. (Teek 56) 

3. Teecher 7 hended out parent pernieeion form* and discussed 
procedure for the upcoming field trip. 
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Topic ti«t (NAT U 7 * •)— 18 



Ul-17) *4. Students vtrt tivtn ia-eloM tim to work m Projoct Tow 
•••igMMdtt. (totko 11*17) 



(40.54) n. f«ilo4 

port icipoti* -;f^ / 

or t kad attMl«ua «a-« t£* w.'.^ » -jMi^i i fc f 'jo tlgiiao n t 0' 

- v^'^'v %.^ < ^> t " ' 
*7. Ttoehor 8 jjrtit^jlil^ijililM'Xi.M tii 

choir oot«. fJr3H««Mi«BI» W 



(57) *6. Toachor • »«d tt«s«»t « oo„ too< g tu «, 



(57,58) 




oo 0 t 
fcaodoot* 
oppotitiro 

8ht gavt o _ ^ 

to work on too loot 8f*Sy Mitmmmnl'^hnk ir) 
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V20/83 Description of Tacks MAT Teachers 7 ft B~ 1 

Task List 

Excerpts froa TASK LIST 
Teachers 7 ft 8 (MAT) 

1. loot Study boat work Aesigaaent #1 
Banded in: Bo inf onset ion 
Sessions 2: 8/90, 8/31 
Tins: 23 minutes 

2. Coveraaent Vetch Boaework Assignaent #1 
Bended in: Bo inf onset ion 
Seseione 2: 8/30, 8/31 
Tiae: 40 ainotes 

3. Government tfetck Boaework Assignaent Fraction— l.D. and 
Suaaaristion of Key Zdees of Lech Valeea Hews article 
Bended in: sot handed in 
Sessions 2: 8/31, 9/1 
Tine: 10 airutes 

A. A »nt Vstch Boaework Assignaent #2 
Bended in: Bo inf onset ion 

Sessions 1: 9'1 (Bended in on this dete only), 9/2 
Tiae: 1 ainute 

5. loot Study Boaework Assignaent #2 
Bended in: Bo inf onset ion 
Sees ions 2: 9/6, 9/8 
Tiae: 17 ainutes 

6. Covernaent Wetch Boaework Assignment #2 (sddition to Task A) 
Hended in: No inf onset ion 
Sessions 1: 9/6 
Tiae: Lets then 1 ainute 
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3/20/83 Description of Tasks MAT Toschsrs 1 a 8—4 

Task List 

21. Indian Projact — Skeleton Tin* Plan 

Bonded in: Shown to taacasr on 10/11 and 10/17. Mot handad in. 
Sessions 2: 10/10, 10/27 

Tina: (Total tin* for Tasks 21, 25-31, 58: 13 boors, 41 ainates) 

22. Craaaar Bcaevork assignaant — I.D. of Subjects and Yarns and Ind 
Punctuation 

Handed in: 10/11 

Sets ions 2: 10/10, 10/11 

Tina: 60 oinutss 

23. Craaaar Boaevork assignaant Prsctica— tun-on Sentences and gad 
Punctuation 

Banded in: 10/12 
Sessions 2: 10/11, 10/12 
Tiae: 29 ainutes 

24. Book keport 
Banded in: 10/13 
Sessions 1: 10/11 
Tiae: 9 ainutes 

25. Indian Project — Drawing 
Banded in: 11/7 

Sessions 14: 10/11, 10/12, 10/14, 10/17, 10/18, 10/19, 10/20, 
10/24, 10/26, 10/27, 10/31, 11/3, 11/4, 11/7 

Tiae: (Total tiae for Taaks 21, 25-31, 56: 13 houra, 11 ainutes) 

26. Indian Project — Collage 
Handed in: 11/7 

Sessions 14: 10/11, 10/12, 10/14, 10/17, 10/18, 10/19, 10/20, 
10/24, 10/26, 10/27, 10/31, 11/3, 11/4, 11/7 

Tine: (Total tiae for Taaks 21, 25-31, 56: 13 hours, 11 ainutes) 

\\ 
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Vscription of Tasks MAT Teachers 7 * ft— 5 

Task List 



27. Indian Projsct — Model 
Handed in: 11/7 

taasiona 14: 10/11, 10/12, 10/14, 10/17, 10/18, 10/ It, 10/20, 
10/24, 10/26, 10/27, 10/31, 11/3. 11/4, 11/7 

Tiae: (Total tias for Tasks 21, 25*31, 56: 13 hours, 11 a i out as) 

28. Indian Project — Map 
Bandsd in: 11/7 

Sassions 14: 10/11, 10/12. 10/14. lO/'.*. 10/18, 10/19, 10/20. 
10/24. 10/26. 10/27. 10/31, 11/3. 11/4. 11/7 

Tint: (Total tias for Tasks 21. 25-31. 56: 13 hoars, 11 ainutas) 

29. Indian Projaet — Creative Writing 
Handed in: 11/7 

Sessions 15: 10/11. 10/12. 10/14. 10/17. 10/16. 10/19. 10/20. 

10/24. 10/26. 10/27. 10/31. 11/2. 11/3. 11/4. 11/7 

Tias: (Total tiae for Tasks 21. 25-31. 56: 13 hours. 11 ainutas) 

30. Indian Projaet — Descriptive Paragraph 
Handed in: 11/7 

Sessions 15: 10/11. 10/12. 10/14. 10/17. 10/18. 10/1*. 10/20, 

10/24, 10/26, 10/27, 10/31, 11/2, 11/3, 11/4, 11/7 

Tias: (Total tin* for Tasks 21, 25-31, 56: 13 hours, 11 ainutas) 

31. Indian Project — Analytical Paragraph 
Handed in: 11/7 

Sessions IS: 10/11, 10/12, 10/14, 10/17, 10/18, 10/19, 10/20, 

10/24, 10/26, 10/27, 10/31, 11/2, 11/3, 11/4, 11/7 

Tiae: (Total tine for Tasks 21, 23-31, 56: 13 hours, 11 ainutas) 
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Appendix C 

Illustrations of Task Analyses 
froa Phase I, MAT 



C-l Social Studies/English Task, Teachers 7-8 
C-15 Science Task, Teacher 1 
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1/30/84 



Description of Tasks (MAT Ts 748)— 1 



Descriptions of Tasks (MAT Ts 7 8 8), French 
Government Vetch Tasks (Tasks, 2, 3, 4, o, 20, 34, 37, 43, 49) 



The Assignment ; 

"Government Vetch" wee s routine assignment containing both a 
written end en orel component. The written component has seen lebeled 
"Government Vatch homework aeeignmcnte.** Tor this component of the 
essignment, students were required to find n ew s p a p e r articles 
perteining to eech of the four levels of go vern — ot, I.e., local, 
etete, netionel, end international. Students were to cut cut and 
sx>unt the art ic lee on peper with tine or scotch tape, underline 
the main ideae, end then write one-to-three sentence suamariee of eech 
article. 

Students' work wee to be kept in "Government Vatch** notebooks 
which were to be collected end graded weekly (on Tnesdeys). However, 
notebooks were collected only 3 tiass during the second 6-weeke 
greding term. In addition, the number of erticlee to be done for eech 
level of government per assignment eppeered to increase from beginning 
eeeignoente (one per level) to leter onee (el though this ie not 
certein from the available information). Because later essignments 
were merely mentioned se reminders for homework (ss this wes s routine 
assignment), the exsct number of written teeke eeeigned during the 
observetion period ie uncertein. 

The eecond component of the Government Vetch eeeignment wee orel 
preeentetione. These were 7-minute newscsete which covered the 
content conteined within various newepeper erticlee (which had been 
collected for the homework eeeignmente) releted to e epecified level 



9 

ERLC 



C-l 



50 



1/30/84 Inscription of Tasks (MAT Ts 748)— 2 

of governawnt. New* cast* vers group presentations, and tha waters of 
aach group vara to decide among theaselvee how aany and which newe 
articles they would eovar, how to present tha inforaatioa, and what 
part each wanner would play in the presentation, lech group was to 
give a 7-winute presentation, after which they were to ha prepared to 
answer any questions from fellow students concerning the content 
presented. 

Written Bo— work Assignments ? 

Tasks 2, 3, 4, 6, 37, 49 
Oral Presentations 

Tasks 20, 34, 43 
Time : 

Total tiae approximately 3 hours and 30 ainutee 
Hoaevork aesignaents: total time . 1 hour and 42 ainutes 

8/30 

(Task 2) 11 ainutes procedural instruction tiae 
29 ainutes contant instruction tiae 

8/31 

(Task 3) 1 ainuta procedural instruction tiae 
34 ainutas contant instruction tiae 

9/1 

(Task 3) 25 ainutea contant instruction tiaa 
(Taak 4) 1 ainuta procedural instruction tiae 

9/6 

(Taak 6: an addition to Taak 4) 

<1 ainuta procedural inatruction tiae 



ERLC 



51 



LC-2 



1/30/84 



Description of Tasks (MAT Ts 7*8)— 3 



:RLC 



10/14 

(Task 37)* <1 ainute procedurel instruction tiae 
10/25 

(Task 37)* <1 ainute proeadural instruction tiae 

10/31 

(Task 49)* <1 ainuta proeadural instruction tiat 

* It is uncart ain if thase wart distinct tasks, or remind* rs for the 

saae task. 

MOTE: iacausa later aasignaants wars Merely asntiooed as reminders 
for hoaevork (as this vas a rout in* aseignmsnt), tha exact number of 
written teaks assigned during tha observation period is uncertain, 
although e totel of ebout 1 hour end 42 minutes of observed class tias 
vas devottd to these written tesks. 

Orel present et ions: totel tiat , 1 hour end 48 minutes plus 

10/10 

3 ainutes procedurel instruction tias 



(Tssk 20) 
10/12 
(Teek 20) 

(Tesk 34) 
(Task 20) 

10/24 
(Tesk 43) 

10/25 
(Tesk 43) 



12 ainutes procedurel instruction end work (preperetion 
tias 

2 ainutes procedurel instruction tias 
34 ainutes work (presentation) tiae 

a couple of ainutes of procedural tiae (Exect tiae is not 
deterainsble froa the nsrrstive.) 

10 minutes procedure? tiae 

15 ainutes work (preperetion) tiae 

23 ainuteJ work (presentstion) tiae 
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Inscription of Tasks (MAT Ts 748)— 4 



10/26 



(Task 43) 



2 a.inut ts procedural instruction tiaa 



7 ainutes work (prassntatioa) tiaa 



Indirectly related class time: 39 ainutes on 9/2 



22 ainutes on 9/6 



11 ainutes on 9/7. 



Prompts and Resources 



Hoaevork assignaants 




article topics for these assignments, and staples af caapleted 
work (done by the teachers) were circulated far students to 
see during this tiae. The teachers also projected aoae of 
this information on transparencies which students ware to copy 
down in their notes. 
2. Students practiced identifying main idees and summarising with 
*.n artit *,a (on the apece program) in class on 8/31 and were 
given e siailar hoaevork assignment (Task 3) on summarising at 
thst time. The teecher elso projected steps for summarizing 
on s trenspsreney; end students were then given the 
opportunity to redo this essignment on 9/2, si though student 
work wes never collected or graded by teechers during the 
observation period. 
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Description of Tasks (HAT T§ 748)— 5 



Oral presentations 

1. Teachers gava an affirmative response to a public studant 
qu ot ion on 10/12 which providad a potential opening for 



covered). 

2. On 10/12 the teacher suggested that presentations could take 
the form of pant Is, correspondence 9 individual presentations, 
or news reports. 



question group members to help them reach their 7-minute time 
requirement • 

4. Students vera al loved to use their notes during the 
presentations* 

5. The teacher specified the number of nevs articles to be 
covered for the second presentation given. (For the earlier 
presentation, students vere to decide this for themselves, but 
apparently covered too few articles to reach the 7-minute time 
requirement.) 

6. Because presentations given on 10/12 vere short of the time 
requirement, the teacher suggested that students practice and 
time their presentations beforehand during the preparation 
time given on 10/25 for the second presentations. 

7. The teacher provided students vith maps vhich could be used in 
conjunction vith their presentation* on 13/25. 

8. The teacher circulated around the room during the preparation 
time on 1V25, occasionally offering suggestions (specifics of 
these suggestions not given in the narrative). 



presentations (identification of the governmental level being 



3. During atudent presentation on 10/12, the teacher had to 
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9. Students had done previous class activities or 9>2„ 9/6, and 
9/11 which required the. to utilise group decisioo-aaking 
skills. 

Accountability 
Homework assignaents 

1. All articles vers to be graded when notebooks were handed in 
(on Tuesdays of eech week). However, Covernaeat Watch , 
notebooks were collected and erased only avtry other week, on 
»o/12, 10/25, and 11/8 during the Aecend 6-weeks grading 
letn. 

2. A prectice exercise on suaatrising (Tesk 3) wes assigned as 
hoaework on 8/31 . Students were to have completed the 
cssignaent for homework on S>/1, si though they were given the 
opportunity to redo these assignaents efter a discussion of 
the content on thst dsy. Tht essignasnt was then collected on 
the following dsy, 9/2, elthough it was not collected during 
the observstion period. 

3. Crsding criteris for the hoar<ork assigns* its were as 
follows: 

how well identified were asin ideas and how well 
articles were suaasrised snd the eppropriate 
reflection of the four levels of government. 

These criterie were not announced until 9/6, efter the fir^t 

three tssks hsd been sssigned.) 

4. Three notebooV gredes were given during the second 6-weeks 
jrading term. Eech grade wes worth s possible 40 points, thus 
the grsdes given for Government Wstch hoaework const tuted s 
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1/31/84 Description of Tasks (MAT Ts 748)--/ 

total of 120 of the 1240 points given for that grading tarn, 
(approxiaatt.y 9.7* of tha 6-weeks grada) 
5. Student*' grades for tha thraa not t bo ok collaction datas vera 
at follows: 

10/25 
Students Points 



10/12 
Students Points 



11/8 

Students Points 



20 
1 
2 
6 
1 



AO 
36 
35 
30 
28 



45 


1 


50 


40 


7 


40 


37 


2 


38 


36 


2 


35 


35 


1 


34 


30 


1 


33 


25 


1 


32 


20 


3 


30 


15 


1 


29 


10 i- 


1 


28 


0* 


1 


25 




\ 


24 




1 


20 




1 


10 




5 


0* 



♦Students receiving sero points did not turn the assignments 
in. (Students apparently were given 5 to 10 points of extra 
credit, although it is not certain if this was given for extra 
work (sore articles) or for exceptional work. 



9 

ERIC 



C-7 



58 
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Description of Tasks (MAT Ts 7*8)— 8 



Oral present at ion* 

1. The teacher announced on 10/10 that all members of • group need 
not psrticipste in the actual presentation (in response to a 
public student question). 

2. No reference was made to accountability for the oral 
presentations and no trades were recorded in the grade book, 
although it is possible that these prestations contributed 
to the participation or Government Watch notebook grades 
given. 

3. The evaluation of the first present st ion to be done for 
homework was collected, on 10/13. Students were to include now 
well the group had worked together and made decisions, the 
things that went wrong, and the things that went smoothly. 
Although no grade was given for this task (Taak 34), students 
who did not hand it it were to serve detention time. 

How It Went 

"Government Watch" wss s routine assignment contsining both s 
written snd sn orsl component. The written component hes been labeled 
"Government Wstch homework sssignments." Por this component of the 
assignment, students were required to find newspsper articles 
pertsining to esch of the four levels of government, i.e., locsl, 
state, nstionsl, snd internet ional. Students were to cut out snd 
mount the articles on psper with glue or scotch tspe, underline 
the main ideas, snd then write one-to-three sentence summaries of esch 
srticle. 

Students' work wss to be kept in "Government Wstch" notsbooks 
which were to be collected snd grsded weekly (on Tuesdsys). However, 
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Description of Teaks (MAT ft 748)— 9 



notebooks were collected only 3 times during the second o-weeka 
trading ten. In addition, tha number of articles to be done for aaeh 
lavel of government par aaaignaent appeared to intranet froa beginning 
assignments (on* par level) to later ones (although thie U not 
certain froa the available information), because later assignments 
were merely Mentioned aa reainders for homework (es thie ana a routine 
eseignment), the enact number of written tasks assigned toting the 
observation period is uncertain. 

Teecher 7 introduced to* written component of the aeaignment on 
6/30. She introduced thia as a routine aaaignaent <eW discoeeed the 
function end iaportance (end thus, the rationale for studying) the 
various levela of governaant. Tha teacher interspersed the content 
presentation with questioning, relating the iaportance and function of 
governaant to current event a. Bona of thia information waa preaented 
on a tranaparency on the overhead projector, and atudenta were to copy 
thia into their notea. 

Teecher 8 then introduced the topic of auaaarising by having 
volunteera orally repeat the eventa of the firat day of school as they 
had related then to their perenta. The content instruction waa 
characterised by high atudent participation. Students were then shown 
saaplea of completed work and given procedural instruction for the 
first aaaignaent. There were numerous student coaplainta regarding 
the difficulty uf finding appropriate articlea for the various levela 
of government. Teacher 8 followed thia 9-minute coaplaint aeaaion 
with a diacuaaion of the topic of summarising, without referring again 
to the difficult iea expreaaed by the atudenta. Students were given an 
article to read and summarise in class. The teacher had a fev 
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Description of Task* (MAT Ts 748) —10 



students read thtir summaries aloud, sod she discuss*) any 
inadequacies in thsir work. Students vera given the Steps for 
summarising on a transparency on the overhead projector, vbich they 
were to copy into their notes and ire re then assigned a similsr 
exercise on simmarising (Task 3) for ho y s v o rtu This assignment vat 
discussed in claas on 9/1 aa the teacher had students read *hcir 

summaries aloud. Students had difficulties identifying the mtin idea 
of the article (The articlf vet on Lech tfalesa and >he folia* press.); 
and ao vera given the opportunity to redo this vork after tha class 
discussion, although students 9 papers vert never collected or graded 
at the teacher had indicated they vould be. 

The next Government Hatch homework assignment vat assigned on 
9/1. The teachert did not announce the grading criteria and regular 
notebook collection datet until 9/6, after the first three taakt had 
been attigned. Government Watch aaaigneata vert announced again 
elate on 10/14, 10/24, and 10/31. Students 9 notebooks vert collected 
and graded on 10/12, 10/25, and 11/8, during the eecond 6-veeks 
grading ten. (There vat no information concerning notebook 
collection during the previous grading term.) The three m> k 
gradet recorded vere worth 40 points each, constituting a total of 120 
of the 1240 points given for the 6-veek term (approximately 9.7% of 
their gradet). Students' gradet vere progressively lover over the 
grading period, vith the number of ttudentt vith perfect or higher 
tcoret (for exceptional vork or extra credit) decreasing from 20, to 
11, to 8, and the numoer of ttudentt receiving lett than half of the 
total points possible increasing from 0 to 6. All students handed in 
the assignment on the first collection date, vhile three etudents 
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Description of Tssks (NAT Tt 7*8)— II 



fsiled to do so on th« second col It ct ion dots, and five students 
fsilod to do so on tht third collection dots. (Products wort not sttn 
by tht observers.) 

Tht second component of tht Government Vetch assignment was oral 
present etions. Thtst vort 7-minuta newscasts which cowered tht 
content contained within various newspaper art it la a {which had been 
colltcttd for the homework assignments) related to a specifies; level 
of government, newscasts wore group present et ions, tad tee members o' 
ttch group were to decide aajong tbcmselvee how many end which neve 
articlts they would cover, how to present the information, ond what 
part eech weaber would play in the presentation. Each group wee to 
give a 7-ninutt preaentetion, after which ihey were to he prepared to 
enawer any queationa froa fellow students concerning the content 
presented. 

Thia component of "Coverument Watch" waa apparently introduced 
between tht third and atvtnth weeks of school when observers were not 
present. 8tudents geve two auch newscasts, the firat on 10/12 
(Task 20), and the aecond on 10/25 and 10/26 (Teak 43). Reference to 
these teaks waa first noted during the observation period on 10/10, 
when the teecher ennounced thet atudenta were to review their subject 
natter in preparation for presentetioos to be given on 10/12. In 
response to a student question on this dete, the teacher indicated 
that ell group nenbers need not participate in the sctusl 
preaentetion, although all aeabera were expected to contribute to the 
group preaentetion in soae wsy. The teecher gave procedural 
instructions on 10/12 and auggeated potential preaentetion formats at 
that tine. 8tudents were reminded to be prepared to enet'er queationa 
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after thtir presentation, and the fact that this was to involve a 
group decision-Making effort was eaphaeised. Student* vera also 
permitted to use notes during their present et ions. 

Students were given 9 and U aiautes of preparation tia* on 
10/12, which waa characterised by high etedent participation and 
cooperation, although a power struggle wes apparent aetween two 
weabers of one of the four groups. Although details ef present et ion • 
given on this date were not eve i las le, they sppssred to he shorter 
than tht 7-miaute time requirement, with thrae ik ttom atudents of 
each of tht 7-mber group* taking part in tke actual presentations. 
Bach group gava only 2- to 4-mioute presentations, ewd tha taachar had 
to qua at ion students to halp them reach tha 7-minuta requirement. 
Following tha presentations* tha taachar indicated that students 
neaded to present more news and to hart mare background information to 
answer questions for futura presentations. Class members vara to hava 
taken notes on tha presentations given. Students vera also assigned 
to do an evaluation of thair group presentation, including how tha 
group worked together and wide decisions , what want wrong, and what 
went smoothly. This was to be done as homework (Task 34), and was 
handed in on 10/13. Although no grade was given for this assignment , 
students who did not hand in the evaluation ware to serve detention 
time. 

On 10/24, the teacher again indicated that students would be 
giving newscasts on 10/25, which ware to cover eight articles at their 
specified level of government. Students had been allowed to decide 
the number of articles to cover themselves for the first 
presentations, which turned out to be short of the time requirement. 
In addition, tha taachar encouraged all students to participate in the 
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presentations, as 2/5 of the students had not participated in the 
previous presentations. The teacher also suggested that Undents 
practice giving and tiling their present /it ions during the preparation 

time. 

On 10/25, students were given IS ainutes of preparation time. 
They were also provided with asps which could be need during their 
presentations. The teacher circulated around the took occasionally 
offering suggestions as atudents worked. Moat group aealsrji worked 
well together, although about out aeaber per group was a 
nonparticipant. 

All group aeabers participated in the second presentation on 
10/25, which were tore detailed and hatter tiasd than the previous 
ones. Again, students were to take notes over all presentations. One 
group gave their presentation on 10/26, as tiae had run out on 10/25. 

Students feed done two previous class activities which the 
teachers related to the Covernaent Watch aetfignaent*. These were 
group decision-making activities done on 9/2 and 1/6. Students were 
divided into groups and given hypothetical problea situations. 
On 9/2, student? were given the situation of being stranded on an 
island. They were to decide, as a group, what to do in suth a 
situation. Students then orally reported their deciaiona to the 
class. Studenta were alao given another auch activity where they were 
to determine, aa a group, who would be allege J aanctuary in a fallout 
shelter in the event of a nuclear diaaater and were again to report 
their decisions to the claes. The teacher attempted to get atudenta 
to provide orally a rationale for theae activities, although atudenta 
did not associate them with the Covernaent Watch aa the teacher had 

a 



1/30/84 



Description of Tssks (MAT Ts 748)— 14 



intended. The teacher told students that these exercises were done to 
demohstrsre a function of the governaent, group decision aching. The 
connection aade by the teecher between, these group activities and the 
Government Vetch tasks was not particularly clear, although students 
were required to use group decieion-asking skills in their oral 
presentation*. Students sprat approximately 1 hour end 12 minutes on 
these activities on 9/2 f 9/6, and 9/7* 

Mo reference was aade to accountability fopr the ©eel 
present et ions and no grades vera recorded in the grade hook, a 1 though 
it is possible that these present at ions contributed to the 
participation or Government Vetch notebook grades given. 

Government Vetch tasks included the following components: current 
events, functions and importance of various leveli of government, 
summarising, and group collaboration for oral presentations. 
Cognitive Operations 
Comprehension level 
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Description of Task 10, Lab Assignment: Dota gaa hava saae and Might? 
A. Tha Aaatgi— ant 

Thia taak wae ona of thraa experiments making jp tha lab wit on 
aciantific methods* ttudanta had to perform a simple lab investigation 
to answer a qua it ion (to Hhieh than did not know tha answer ahtad of 
tine), racord observations, make a tonclueion, than anawer a Bet of 
questions about tha experiment and ralatad concept a. Tha class worked 
simultaneously on tha thraa experiments during aeven claaa days, but 
aach experiment and ita ralatad foaationa received a eeparate grade, 
countad tviea in tha grada book. Sptcif ic requirements for Ttak 10 vara 
aa follows: 

1. Answer tha qua st ion, "Does gaa hava mass and weight?" by 
generating carbon dioxide in a plaatic bag using baking aoda (11.5 
grans) end weak acid (25 ml), than comparing tha weight of tha bag full 
of carbon dioxide with tha weight of tha a am bag after tha carbon 
dioxide ia released. 

2. Before doing the experiment write a hypothesis on tha lab 
ditto— -"A complete sentence stating what you think tha answer to the 
titled question would be." 

3. Record five observations on the lab ditto: 

a. Description of what happens in the bag when acid and aoda 
come together. 

b. Change in aiae of bag during 3 minutes after reaction. 

c. Change in temperature of bag. 

d. Weight of bag before opening. 

e. Weight of bag after opening. 
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4. Answer 11 questions on notebook paper and sake a carbon copy. 
Do not copy questions 9 and answer in Shortest possible way." four of 
11 questions ware two-pert, the U questions included soft* good thought 
questions and application questions. Students had to decide whether the 
observations they sede were quantitative or qualitative, and what were 
the data in the experiment. This is application of terms, tn other 
questions students had to think about the rationale behind some of the 
procedures that they weed, and they were asked to emplein bow the 
validity of the experiment we*ld have been threat**** by specific 
changes or faults in procedures. They also bad to judge whe£b*r this 
experiment fit their definition of a controlled experiments Many of the 
questions required students to explain their reasoning behind their 
answers. 

5. Write a conclusion in whic you state Whether your hypothesis 
was correct or incorrect and if incorrect, how it was incorrect. 

6. Turn in each lab worksheet and questions as they are finiahed by 
putting them in the Period 3 folder on the teacher's desk. Staple 
original copy of questions to lab data sheet. 

7. Record units for all measurements (a standing requirement, 
reminded 2*14-83). 

8. Standing requirements and conventions included: Use one side of 
the paper only; write neatly; skip a line between major sections of the 
lab write-up; and label each section (e.g., hypothesis, procedures, 
conclusions). These requirements were given to students on a handout at 
the beginning of the year. 
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B. Tim 

1. 2-10-83 (Day assigned): Introduction and assignment to road lab 
aheats ovar for homework— 3 min.; ^content diecuseion-Hl3 min. 

2. 2-11*83: Review of con t ant presantation—4 min.; *ltneral 
diractions for lab work — 5 min.; diractiona for Taak 10 only— 9 tin.; 
*choosing partners/getting organised— 10 min, 

3. 2-14-83: *9irectione— 5 min. ; *work in lab— 39 min. 

4. 2-15-83: *Vork in lab and oo queetions~45 min. (some turn in) 

5. 2-16-83: *Work in lab and on quastione— 35 min. (iom torn in) 

6. 2-18-83 (Day dua): *Work in lab and on quastione— 44 sin,; 
♦Directions— 1 min. 

7. 2-21-83: Some etudents, particulary thoaa who bad boon absent, 
continue to work on Task 10 or 11, but most work on Taak 12— possible 40 
■in.; plus diractiona— 4 min. 

*8. Sinca Tasks 10-11 and to some extent 12 and tha optional A/B 
activities vara worked on simultaneously by different students, in 
diffarant order, accurate count of cl«s tiM ia impossible. Some 
atudents finiahad Taak 10 and turned it in on 2-15-83. For Taaka 10-12 
considarad as a unit (lab assignments on acicntitic method it) total taak 
tine was 341 minutes* 

9. Task 9, done for homework, was directly ralatau but a separata 
task, 2-11-83. 

10. T**ks 7 and 8, discussion and homework, 2-9-83, were indirectly 
related (related content, but before Task 10 was defined). Also Tasks 
10-12 were closely related to work done 1-16-83 to 2-9-83 (Tasks 1-6) 
because it entailed application of metric measurement skills developed 
in Tasks 1-6. 
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C. Prompts and Resources 

1. The Ub siieet described materials and procedures in a 
•tep-by-etep fashion, including three cautions in bold type: Quickly 
seal the bag; sake sure the entire beg is on the balance pan; and be 
careful not to spill ttw contents. 

2. Teacher vent over the lab directions in class, walking through 
or demonstrating procedures, except • voiding shoving the reaction 
students were to observe or the weights. 

3. Also the day students began lab work, the teacher demonstrated 
how to hold the bag when pouring in the acid, how to observe the 
reaction, and to close the top quickly. 

4. The teacher reminded students to sero their balances first. 

5. Written instructions told students to review the handouts, 
Performing An Experiment and Scientific Measurement, before answering 
questions. Answers to some of the questions (1, 2, 11) were suggested 
(but not given) by these handouts. 

6. The handout, Performing An Experiment, was also discussed in 
class Thursday, 2/10, after the lab assignment sheets were given out. 
Discussion included practice in application of the concepts and terms 
that were a focus of the lab questions (e.g., What were the data in this 
experiment?; quantitative versus qualitative data; definition of a 
controlled experiment). 

7. Relevant concept* were reviewed in the discussion on Friday for 
4 minutes before the detailed discussion of requirements for this lab 
assignment . 

8. Students worked in groups of their choice (no more than 3 
members) and were encouraged to help each other on both the experimental 
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procedures and answering the questions. They vera not expected to copy 
anyone's work, but nothing stopped the* from doing so. 

9. In response to a question fro* Jams 1. about how to phrase the 
hypothesis the teacher stated (to the whole clasa) several feasible 
hypotheses. 

10. Teacher emphasised importance of accuracy and gave a clue: 
Students will be dealing in tenths of a gram and not more. She told 
them to write that down, but few (none?) did. 

11. Also before the t^udemts began the experiment, the teacher 
asked the class what unit the weight of the bag would be in. >A*wr 
several students called out the wrong aftewer (kilogram) there was a 
discussion of irtiat's wrong with that answer. The tnswer (gram) %as not 
clearly stated, but should have been obvious from the discussaion and 
the teacher's comment in #10, above. 

12. The teacher repeatedly cautioned students to be sure that: The 
balance pan is clean; the rubber band is weighed both times; the whole 
bag is on the pan; and the acale is aaroed before they start. Thus, the 
teacher anticipated procedural errors and tried to help students avoid 
them. 

13. In answer to student requests for assistsnce when working on 
questions, the teacher several times told individuals to look at 
specific pieces on specific handouts for the answer. 

D. Accountability 

1. The teacher announced at the beginning thst 10 points would be 
tsken from s student's participstion grade if the student lost the lsb 
pscket end instructions and had to ssk for another. 



[ERIC 



68 



C-19 



10/27/83 MAT Teacher 1, ganford - 6 



2c Although Task 10, 11, and 12 vara worked an simultaneously, 
saparata gradee vara given and each counted twice in the grade book. 
Thua, Taak 10 vaa a majo? teak for this 6 weeks ters. 

3. it vat announced on Monday, the first liib work day, that at 
leaat two of the three experiments (10, 11, and 12) had to he handad in 
by Friday the 18th, subsequently, 12 became due after the other two, 
and vaa not counted on thie 6 week*' grade. 

*. All of the lab procedure* (not questions) vat* to have been 
completed by Friday, the 18th, originally, but this vaa extended 2 
days. 

3. The teacher told students that the only vay their hypothesis 
wouJd be counted wrong would be if it is not written at all or if it 
doesn't relate to the experiventel Question. 

6. The teecher reminded student* thet they would lose 5 points for 
leaving off the conclusion. 

7. As far aa I know, the teecher counted only one paper late (-5). 
Thia waa Eric Hoden'a. I don't know when it vaa turned in. 

8. Therr ia the fol loving grade breakdown for chit teak: 

90-100 1 (Lynn) 
80-89 8 
70-79 7 
60-69 6 

55 3 (Eric M. , Kayling, Teresa) 

The teacher counted off for 

leeving oft the hypothesis (-5) 
hypothesis not in complete sentence (-1) 
no conclusion (-5) 
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no units (-4) 

out of range weights (-4) 

wrong or incomplete aaewer to a question (up to -3 epieee) 
The ttachtr wrote note? to students pointing out orrort and supplying 
misting parts of answers. Sometimes sht referred students to not a* 
written on othar student's papers also* 
I. loir Zt Want 

1. Students were given the dittos describing this assignment on 
February 10, Thursday $ end were assigned to read oyer the experiments 
fee homework, but there was no accounting for 'Aie. Moat of the class, 
2*10, was taken up with discussion of the handout, Performing An 
Experiment, which was related to some of the task questions. Friday, 
2-11, the teacher went over the directions for the lab work and assigned 
Taak 9, some questions related to the labs, for homework. Students 
began work on labs themselves on Monday, so 2 class days were spent 
discussing directions or content for this and two related (simultaneous) 
lab assignments, then 4 days were allocated to do the lab work and 
answer the questions for each lab. However, the teacher extended the 
deadline in that students could turn in this task (Task 10) withtut 
penalty » Monday, February 18, as well. Most had it done by Friday or 
well befoi«< Class didn't meet Thursday. Each day some tims was spent 
on administrative chores and announcements about other assignments; a 
fair amount of visiting and off-task behavior occurred while students 
worked on the task. About two thirds of the ^lass were instructed to 
start with Task 10, finish it and turn it in before proceding to Tasks 
11 and 12. About one <hird were instructed to start with Task 11 firnt 
and do 10 and 12 later. At least one group of three students completed 
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almost all of Task 10 on Monday and turned it in on Tuesday. Others 
turned it in slso on Tuesday. Jtill others didn't stert Taek 10 Monday 
at all. Severel students were not allowed to work in the lab Monday 
until they first finished their written homework assignment (Task 9) 
(e.g.. Mayling and Iric M. didn't start work until 10 vinutes he for* the 
end of the period heceuse they were doing their homework). Tweeds? sows 
students srsnt a lot of class tie* arranging their notebook instead of 
working on the assignment. On Wednesday, trie and Maying ware not 
•1 lowed to etart work until they corrected Task 9 (that they did in 
class Monday). This took 21 vinutes of claas tine for these two 
students. 

2. Questions that students required help on during claas ware, in 
order of frequency: 11 (Has this a controlled experiment!); 5 (Why did 
the entire bag need to be on the balance pan?); and 3 (What kind of 
substance was produced by the react Ion?). The teacher usually gave a 
hint or directed students where to look to get information, but she did 
nor provide answers outright. Students worked together and shared 
answers, but most of the answers on students' papere appeared to have 
been individually generated rether than shared verbatim. Almost half 
the cless turned in their lab sheet with measurements thet were out of 
renge of possible answers, but almost all were eble to demonstrate thet 
ges hes weight end most seemed to heve gotten thet point. Over helf the 
cless foiled to write en eccepteble conclusion. Many just left it off 
or felled to comment on their hypothesis. At l*est two students 
(possibly working together) however, definitely missed the point of the 
experiment, concluding, "I learned thet when beking sods end ecid mix it 
will fizz end blow the beg up if you close it in time." This confusion 
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was partly a product of tht design of tha experiment* Tha taachar told 
tha class and tha observer latar that aha kntv that tht experimental 
quastion tould hava been investigated mm a imply by comparing tha 
weight of a b*g filled with ambient air to tha eamc bag deflated, but 
chose the sort complex soda/acid procedure to five students practice in 
weighing and measuring, and to add interest to the Activity, 

3, Several groups and individuals were closctly watched and assisted 
by the teacher ar they did tha experiMntal procedures. A-$ew groups : - 
had to do the procedure twice because they made a procedural error the 
first time, Tha Mst common error waa in weighing out the soda and not 
accounting for weight or the dish. The teacher watched students 1 
progress and looked on their papers to catch their errors* or students 
tried out their answers on her. During work, tha taachar emphasised 
accuracy of experiMntal procedures. Except for immediately after 2*15, 
a day on which there was a lot of fooling around, potting notebooks 
together, and socialising, tha taachar expressed eat iaf act ion with 
student work and progress. Students appeared to be interested in the 
lab and questions and no one cosiplained about the worV, 

4, The answer to tha experimental question, "Does gas have mss and 
weight? 91 , was not obvious to the students. Over half of the class 
predicted the wrong anawer or didn't make any prediction for a 
hypothesis. Thus, the lab exet?ise was a meaningful investigation, not 
just a demonstration for most students, 

5, One of the key questions students had to answer on this task wss 
Question 11, "Was this a controlled experiment? Why/why not?* 1 The 
teacher wanted students to say that it was a controlled experiment 
because they compered two psrts or conditions and all variables were 

V. * 

72 

C-23 



10/27/83 



MAT Teocher 1, Sonford - 10 



held constant or controlled except for the test variables, which wes sir 
in the beg. Mot one student of the 19 papers X have got the question 
right end had the right reason. Boa* students were distracted because 
only one beg wes used rether then two bags weighed siaulteneously. 
Other students' answers showed they had no understanding of the concept 
et ell. 

P. Cognitive Operations 

1. This was a comprehension task both in intent and in execution. 
Students really did have to fora s hypothesis, wake inferences fros a 
change in weight, eveluete their hypothesis , and anew*/ 11 questions 
that combined comprehension opt rations with simple observation. They 
had to apply terms and concepts such as quantitative/qualitative data 
and controlled experiment. They had to make inferences from 
observations, explain rationale behind procedures used, and predict 
effects of a change in procedures <m results. 

2. Since students worked together and since the teacher often 
helped individuals ind groups in a loud voice, students could pick up 
information to fill out the observations eection of their lab eheet as 
veil as answers to questions* At least some of the students appeared to 
have "faked" the weights on their observation data. However, the 
correct range of weights and differences in weights were not public 
knowledge during the investigation 
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lTlala.t baking aoda,wtak acid, plastic bag, rubber band.baianct, 
graduated cylinder, pctri dish 

* # &2tli < 5JP , V l#5 F*5f °£ *n * *»tri dish. Wfwt the 

baking soda in a plastic bag (c)fteaaure exactly ;*5 M of the waak 



. acid. 

2'£Sf T tht *cid in the plastic beg with the 
SEAL THE SAO.ffrits a dt acrla tion ©* wfcai 

when tht acid ^•msuffmrJSm 



3. Continue observing tht reaction r-t or 
(a)nott any chrngat in tht tin of 
tht bat underneath tht eontinta *i 

4. Wtigh tht plattle bag tVita tcntsnta. , 
OV THE BAIaNCB Pa*. kcord iMa^e^t^ t 

5.0ptn tht bag * "sauttst it? B* QA*ZTVL*Qt : *L, 

Stal tht bag a- weigh it again. xtcord atL tur t at his 
StegjrjaHgagt Please print written obstrvations. 

Froctdurt#2-dttcription 




chart bt low. 



ft»octdurt#3 a 

Pr octdur t#3b_ _ 

Weight (Maes Jbtfore opening^ 



Weight (Hats Jafter opening. 



SS5ihi5 ft iiS ,W i^! h,,t S*« tlon » «» your mm paptr in tht ahortttt 
pottibla way. Hake a carbon qopy.Do not g0 gy tht OVUtlfffll 

I'&Ii 2! 0 Sf• r ][*! l0 ?• ??/ ■ tdi *uantitativt,quaiitative or both? 
2. What wtrt tht data in this experiment? 

3, Sl \2K* 0 £jff b i^ n f; < l! at, * 0 J «»tttr) was being produced when 
. / n » n 7* k ^ n * * »cid cant into contact with one another? 

5. You were instructed to make aurt that tht tntirt bag was on the 
balance pan before you weighed it. Why? 

6. Whtn youVwtighe4 .the-pUstic bag, the contents probably weighed 
It ss than what you rt corded in your chart. Why? 

7. (a)Did the bag weigh acre or less after you opened it?(b)Why? 
£.(a)Doee a gas have asss * weiiht? (b)How do you know? 

seconTtime^^y?** t0 • qUMEt Ui D,for * * ou »«ighed it the 

10. Would your experiment havt been correct if you had left the bag 
open after you added the acid. Why or why not? 

11. CaJWas thic a controlled experiment? (b)Sf yes, why. 2f no, how 
could you make it a controlled experiment? 

fijB&clliaifini Write your conclusion on your own paper after the last 
qutation. 
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8uwmary of Task System, KAT Teacher 1 
The task iyitn for the class taufht by Taachar 1 wee characterised 
by relatively few tasks, including several major long-term assignments; 
a lot of laboratory experiences and class diecueaiofi^; end an emphasis 
on dcvelopcment of problem-solving aod reasenii* skills* tha content of 
tasks in the 6 weeks observed focused oo two related unite, 1) the 
metric system aod laboratory measurement aod 2> scientific research 
methods. 8tudents encountered the content through a series of well- 
articulated tasks and content presentations/discussions that provided 
than with an organised body of information, repetition of important 
concepts, application and practice, problem-solving interactions frith 
other etudents and tha teacher, hands-on laboratory experience, and 
content instruction in individual, email group and large group aattinge. 
From a classr.»om management perspective, the taak system had several 
costs associated with it however. Despite the teacher's meticulous 
planning and persistent ef forte, several problems with tha instructional 
system appeared to detract from etudent learning and contribute to low 
etudent eucceee on some taeke. 
The Claee and Setting 

Teacher 1 taught eighth grade ecience in a middle claee, predomi- 
nately Anglo American junior high school. There were 25 etudente in the 
class, 13 male and 12 female. The claee was heterogeneous with regard 
to prior academic achievement and consisted of 18 Anglo studente, one 
Black, five Spanish surname, and one oriental etudent. The eighth grade 
couree wae a combined life/earth/phyeical ecience couree. It met in a 
large, well-equipped classroom during the third claes period. Student 
deeks arranged in six rows occupied most of one half of the room. The 
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teacher's dtsk, a lab/demonstration table, and a tablt for equipment and 
aupplias vara arranged at tha and of tha room facad by tha students 
desks. The othar half of tha room was occupiad by alx laboratory 
tables, each accommo dating four or five students during laboratory 
activities only. Thus, during most instruct loo and seatwork activities, 
the class sat in tha front half of tha room only. At other tines, 
students worked in groups at laboratory stations or individually at 
their desks as needed. 
Hon Work Was Organised 

This teacher organised student work by providing 6-veeks outlines 
that described in sow detail tha requirements for core aeeignaents 
(required of all students) and "optional" extension activities that Here 
required for an A or a * in the course. Extension nativities vara 
completed by students after regular school hours or in tha laboratory 
after core activities were coetpleted. Core assignments required 
students to read handouts or other resources provided b* ch% teacher , 
answer questions or cooplete other exercises , perform invest igationa or 
demonstrations in the laboratory, "write up" the labs, aaawer questions 
baaed on lab work and content presented, and take exams covering core 
assignments. Time allocations for tasks were usually generous and 
flexible. Major long-term class assignments were generally introduced 
by directly relevant content instruction and a related minor taak or 
two. Most claas assignments were discussed in class after they were 
completed and handed in, and these class discussions were a major 
vehicle for content instruction leading to subsequent tasks. Teacher 1 
also provided content instruction by working very activaly with students 
individually or in small groups during lab assignments, and she 
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neticulously graded, checked and commented on all stud* at written work. 
Students who performed poorly on aeaignmeats ofton were required or 
allowed to do work over, finish* or correct it. Isw (two during the 
observation period) covered the coolant of tort aetifnmeate, laboratory 
activities, and claaa discussion* thoroughly, but students warn allowed 
to use their notebooks and graded vork daring teste and to retake teats 
if they chose to do so. Class assignments (including optional 
activitiea) entailed many different levels of cognitive tasks. 

Table 1 preaanta a summary of tasks accomplished In Teacher l 9 a 
c1m« during the period of observation. Aer fgmeent* were identified as 
major k asKB on the baaia of the amount of ela* • time devoted to then 
and/or their relative Height in determining the 6-weeko grade* r 
major tasks (and Optional A/B activities completed by "ever than If of 
the students, mostly out of claaa) accounted for 90S of claaa time. 
Thus, moat of students' in-class time was directed toward the 
accomplishment of a relatively email number of major assignments. TVo 
seta of laboratory activitiea accounted for a total of 541 of the claaa 
time. This time included content instruction, student hands-on 
activitiea performed in email groups, and seat work time apent in 
answering questions about the labors ory activitiea. Teat teak time 
included several days of content instruction consisting mainly of 
discussion of previous graded casks such as laboratory activitiea. 
Slightly leaa than half of the claaa completed one or two optional 
activities required to get in A or I on the 6-weeke grade. Most 
students worked individually on theae project a out aide of claaa, but six 
or aeven atudenta were observed working on these activitiea during 
class. 



ERLC 



78 

D-3 



Task tjwtM (MAT T 1) (Saoford) - 4 



Assignments labeled at minor task* on Table 1 consisted for the moat 
part of abort term, avartnees-level tasks used in conjunction with 
introduction and content instruction for major teak*. . One teak (tba 
acientific measurement vocabulary jpusslel wee used for 
review/reinforcement, aod anothar, tha notebook grade, wee csentielly a 
procedural taak. Minor tcaka vara mostly homework or individual 
eeatwork assignments. 
Conduct of Different Typaa of Taaka 

Laboratory assignments, four major laboratory eeeignmsnts accounted 
for a major portion of observed class tima and also served aa focue 
pointa for moat content inat ruction, minor taaka, dad both teete. 
Tabla 1 includaa brief deetriptione and tiae allocations for the lab 
tasks, Taaka 4, 10, 11, and 12. Bach lab assignment required etudenta 
to uaa laboratory equipment to make and record meaeuremente, then anaver 
a aariaa of queationa aLout the data they collected, often relating 
findinga to content of previoua taaka or content presented in class. 

Three of the taaka, 10, 11, and 12, vera similar in etructure and 
objactivea and ware worked on aimultaneouely, different atudenta working 
on tha aaaignaenta in varying aequencea and at different paces. Bach 
required atudenta to atate an hypotheaia in reaponet* to a particular 
queation (to which moat did not already know the anaver), follow 
teacner'e directions to perform a ainple lab inveatigation, record 
observation, make a onclueion relating to their hypotheaia, end anawer 
queationa about the experimant and related concepta, auch aa 
identification of data, identification of obaervatione aa quantitative 
or qualitative, claaaification of the experiment aa controlled or not 
controlled, an explanation of reaulta or prediction of effecta of 
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specific procedural codifications en results or on validity of the 
experiment. Tesk 4 vss e four-pert usigna»nt that gave etndents 
experience in using the as trie ayeten and laboratory equipment to 
neesure length or hcighth, weight. volume, and temperature changes. The 
assignment elso required students to record dete in table and line graph 
fom. 

Resources for laboratory tasks included baodout. summarising 
relevant content (e.g., description of the aetric s yet en c:/ lab 
equipaent, definition of ttm and concept a, aft np»pl# of * 
"control ltd 91 experiment); graded, minor tasks aped to introduce the 
content; typewritten, detailed direct ions for the Ub assignment a; 
teacher explanations and dewmt rat ions of procedures before or during 
work periods; opportunity to work with other atudents and discuss 
answers; and opportunity to raqueet teacher inspection of work and 
feedbeck before turning in the product. Teacher assistance to students 
who requested help during work usually took the fom of rewording the 
question, pointing out key words in questions , telling students where to 
look, giving a clue, or questioning students or having them do 
demonstrations to help then figure out answers for themselves. 

All four laboratory assignments required aome problem aolving. 
comprehension-level operations, in addition to procedural operations 
(e.g.. measure and record), obeervetion and eimple inference, and recall 
operations. Although the content of Taak 4 waa largely procedurel, aome 
of the queationa atudente had to anawer required then to think about 
retionale behind procedurea or predict effecta of procedurel 
modificetione on reaulta of the inveatigetiona. 
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Task 10, 11, and 12 were comprehension tasks ioth in intent and in 
execution. Students really did baVa to form a hypothesis, make 
infarancas from data they collected, evaluate th*ir hypothesis, and 
answer questions ttat required them to relate general concepts to 
particular problems. For excmple, in aach Of tba thraa aiiignttente they 
had to judge whether tba invest igation met tba criteria of % controlled 
experiment. This concept hod been discussed in class, and sevoral 
sodels of controlled/uncontrolled experiments bad bfcan pradonted and 
analysed in group discussion and (briefly) oft & handout etwdente vara to 
use as a resource for this lab. However, aach lab experiment presented 
students with a different taak environment in which they had to apply 
the concepts. Experimental deaign models discussed in clas? ware 
limited to obvious, two part designs, i.e., designs calling for 
comparisons of two planta or group of planta, or two tanks of fiah, 
under uniform conditions except for teat variables. Hone ut the thraa 
in-class experiments were obvious parallels to the models discussed in 
class. For example, in Experiment 10 atudanta compared the weight of a 
bag full of carbon dioxide to the weight of the seme bag later, with the 
carbon dioxide removed. Moat students ware not auccaaaful in 
recognising this as a two-part, experimental and control design, but the 
assignment presented them with the opportunity to analyse the elements 
in a new problem situation and apply a concept to the .aw situation. 

There long term assignment; involving different parts and a variety 
of operation* required a great amount of teacher effort to manage. 
Allocating appropriate amounts of time appeared to be problematic, and 
the tether shifted the due dataa on aach assignment at least once. 
Students worked on different parte in d ferent sequences and at 



D-6 



81 



latk System (MAT T 1) ttanford) • 7 



difftrtnt rates. This allowed full um of limited equipment and apace, 
but cauttd problems in coordination, monitoring student progress, and 
kteplng students accountable for production on a daily basis. 
Typically, tach work day began with several minutes devoted Co checking 
prograaa of diffarant individuals or groups of students, reassigning 
work stations, and rapaating or adding to instruction. Tht taachar 
seamed to keep close account of most student progress, particularly of 
those students who vera absent on one or more days, who vara typically 
slow, or who had failed to turn in complete lab assignments in the past. 
On one day the teacher circulated during student work and marked group 
progress on a record sheet. 

Despite these teacher efforts, accountability for daily production 
was low. There were no products atudenta mare held responsible for 
each day. Time allowed was in fact more than that required by the tasks 
for many (probably most) of the students, especially if they worked on 
questions outside of class. The teacher explained to the observer in an 
interviev (and to students during class) that aha planned vork this vay 
to allow students opportunity to vork on the extension (A or B) 
activities. She did not mention that it also permitted the slowest 
students to finish the vork, vith a lot of tutoring and shepherding by 
the teacher. Related to this circumstance, an interesting phenomenon 
vas noted vith regard to grouping. On Task 4 the teacher essigned 
student vork groups. In many easea, aha assigned slow student? to vrrk 
vith faster cnes. Although students vers genial and cooperative , 
shoving no resistance to this grouping arrangement, by the and of the 
extended work period (5 or 6 days), the group membership had shifted in 
many cases because of student absences. In the last available vork 
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days, several greats ox lower abiliey students were still working on the 
astignaent, benefiting froa close supervision, review of instruction* 
^nd direction of the teacher* 

Another problematic *sp*ct of Managing the lab teak was that eooe 
students requi/ed or vented frequent assistance or attention off the 
teacher. Procedures for students 9 setting help whet (hey needed it were 
not very efficient. Students frequently lost tine, oietracted others, 
and herassed the teacher. The ceae study of gars provides aany 
illustrations uf the problem teachers j jm in dealing w*th 
dependent t ident* on this type of clessroo* task. On several occasions 
the teacher requeeted that a particular student tutor or explain 
directions to a student Ot group of studtn'j who had been absent or were 
behind. Kvery tin* this student interaction was observed, it had poor 
results. Student explanations were gfentrally quick, sketchy, and 
i adequate; and the teacher alaost always w»und up providii^ the 
assistance herself later. 

Despite generally positive task orientation and cooperation in this 
class, the generous and flexible tiws allocations without routine daily 
products aade it difficult to sustain high levels of student attention 
to tasks each day. A fair anount of visiting and of f~taak behavi r were 
observed as *t tdsnts worked on the labs. A few individuals seewed to 
waste : lot of time and accomplish little or nothing or. soiss days. Sobs 
of tL^se worked hard on other days to coapensat* and finish the work. A 
few inJit " 'iials were observed copying other students 1 work. (In this 
cless students were supposed to work together on lab procedures and 
discuss answers to *ab questions, hut they were not supposed to copy 
work. The teacher wes explicit about this policy, and students reported 
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it in interviews, seeming to understand and accept it.) gtudent 
product* and observetioa showed that limited copying did occur. Thus, 
accountability. Monitoring atudont progress, sustaining student task 
engagement, and planning tip* allocation* vara all problaaatic aspects 
of man gement of the lab aaaignaanta. 

Question* over content handout* . Two assignments, Task* 1 and ?, 
consisted of sets of short answer questions students bad to complete, 
using information handout* a* resource*, in preparation for major lab 
assignments. The firat covered a handout of aeverel single-spaced 
pages, and the second covered both a several-page handout over aaw 
content and a previous handout containing information relevant to the 
new lab aaaignment. In each caae, the assignment hid the affect of 
forcing students to read the materia! that they were instructed to use 
as rtsources for the lab assignment and ensuing related tasks (tests). 
In fact, these had apparently been referred to earlier in. the school 
year a* "note-taking nuisea", and they were not graded at that time. 
These assignment j t however, ware turned in for a grade before students 
began the lab work. 

Students worked on Task 1 in class 2 days and completed it at home. 
Taek 9 was completed mostly outside of class. Stvdenta did most of the 
work on these essignments independently. After grading, theae taeka 
were discussed in dets'.l in cla*», this discussion serving a*, content 
instruction for ensuing taaka. Teak 13, a word puttie, used as a review 
of terms before a major teat, waa aiailar in that it r'quirei "ecall 
operationa, uaing ditto handouts as resources, and it waa completed 
independent >/ atudenta, mostly out of claaa. It was not discussed in 
clasa however. 
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Tim . Besides ths lab essignmente, aejor tasks in this class 
consisted of two tests and (for soae students) extension (A/B) 
activities, tests focused on laboratory content and procedures and on 
content of tasks that led up to the labs. Content instruction for each 
test consisted of several days of class discussion over the lab 
assignments and related concepts. Students vara supposed to take notes 
on the carbon copies of their lab papere or on the traded lab papers, if 
they had been returned. 

An important feature of the tests was the fact that they ware open- 
notebook tests—students were encouraged to use ditto information 
handouts, graded question* over those handoute, graded leb eeeigoments 
if available or carbon copies (which student* were always •opposed to 
meke) of lab assignments, with corrections and notes added during class 
discussion/rsview. They could not use texttooke. The first test. 
Task 6, over the metric eystem, history and development of measurement 
systems, and use of laboratory equipment for measuring, was almost 
entirely a recall level, multiple choice test, however it was long 
(several pages single spaced) and test items were state in relatively 
difficult ways. Grades were not high. Student** use of their notes 
seened very limited. 

The second test was over content and procedures of Tasks 10, 11, ani 
12, focusing on experimental research methods. It had four parts, one 
thcoughly questioning students about each lab assignment and one in 
•ftich students were presented with a "new cass H description of a simple 
experiment. On this ssction studsnts had to identify treatment and 
control variables, critique aspects of the design, and evaluate 
conclusions. Questions were short answsr (one word to several 
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sentences) throughout the test. Students wrofe responses on their own 
notebook paper* They were given ell the time they weeded to complete 
the test. All papers were collected at the end of the first testing 
day, and redistributed the following day* One student worked during 
almost all of the second class period, but mt students finished within 
20 minutes of »hc second class period* Credos *ere relatively low, end 
■ost students performed about as well on the ••new caee? [&*t aa on the 
other three parte. The "new ctse" vti in fact ^}$jfm^k^B% .'t^itfly 
paralleled examples of experiments critiqued in class, wfcereM, the 
experiment students did in class required students to extend or itretch 
the presented concepts of experimental design. Thus, the parts Of the 
teat covering the lab assignments contained challenging Question* , but 
if students had their notea and graded assignments with them to use, 
they should have been able to locate answers to the questions on three 
parte of the teat* 

Management problems relevant to these two tasks focused mainly on 
problems with content instruction. Classroom discussion and 
teacher/atudent interaction leading up to the teata provide illuatration 
of many problems that commonly occur during concept oriented lessons: 
pacing, smoothness , and problems with understanding resulting from 
inaccurate atudent responds, or discussion of reasoning behind wrong 
answers, digressions, difficulttea in getting accurate information about 
all students' undera tending, oversimplification of concepts and failure 
to addreaa atudent miaconceptiona. Discussion of theae content 
inctruction problems are included in the teat teak descriptions and in 
atudent caae atudieo. 
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One problem relaxant to the experimental deaign cast (but not tha 
measurement teat) wae inadequate independent pi act ice with the concept a 
needed to complete the w nw hm m part of tha teat. All of the work 
with theae concepta previous to tha taat had bean (roup efforts. 
Students worked together during lab assignments, and daring content 
instruct ion in which similar models of experiment • vara analyzed, the 
teacher allowed a relatively email group of etudente (usually 
volunteera) to dominate quest ion/ana war sessions. Individual atudents 
were never required to independently practice taska aaaaaaad on thia 
exam. 

Extension tasks. To be eligible for a B in the course etudente had 
to complete one of the following: a) a workehect in which they located 
household items labeled in metric and tngliah unite and computed unit 
coat a; b) a four page report on the metric system and United States 9 
conversion to it; or c) a throc-psrt lab assignment designed to 
illustrate the need for standard unite of measurement*, to acquire 
enough pointa for an A atudents also had to do one of the following: a) 
a textbook assignment giving etudente practice on experimental design 
concepta; b) a detailed poster identifying and explaining metric unite 
of length, volume, and mass; and c) a laboratory assignment in which 
etudente had to design experiment to answer the question, "Does 
density have an effect on the bouyance force exerted by a liquid?' 1 . 
Twelve of the 25 etudente in claaa completed one or more of the 
extenaion activities. Unfortunately, with the exception of the "A" lab 
(choice c), almost all work waa dona outside of claaa, ao there ia 
little information to uae In erciysing and describing theae tasks. 
Three boys attempted the "A" lab, and detailed description of how they 
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accomplished the task is presented in the student ease study of David. 
This case study illustrates the treat amount of teacher prompting and 
student negotiation that can accompany a high assembly task, that is, 
one that requires students to put together different pieces of 
information to assemble a product mot previously seen. The "design an 
experiment" tesk was not as challenging as it first appeared, since 
students had really only to put together procedures free two of the 
required labe. however, th?y had to make the meet a 1 connection between 
the two experiments they had dome and the maw question presented them* 
The narrative of e*ve el claaeee in which Teacaer 1 worked closely with 
the three boys on this experiment provides good examples of successive 
nerroving of the gap required to solve the problem. 

The exteneion ectivitee were e unique feature of the credit economy 
end taek system structure in Teecher l's class. It allowed (or 
required) the teecher to use e "looee" eye tern thet allowed some free 
time for some studente. It provided able atudents with opportunity to 
do work beyond thet required of ell atudente. However, etudents had s 
choice not only of which task to undertake, but el so whs thet to 
undertake any of the choicee for en A or B. Because atudente had theee 
options end bee suss most work was done outside of cleee (although it wee 
diecueeed in some detail in cleee) some of the studente ♦ rested theee 
extenoion ectivitiee as axtrs credit. One of the most salable and 
regulerly high scoring studente in the claee ueuelly sccepted e C on her 
report cerd r/ther then complete an extension activity. 

On ths otner hand, most students in clses appeared to get along well 
with the combination of the credit economy end task system in this 
class. In fact, for the '-weeke term ob*2rv«»d there were no foiling 
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grades, despite the relatively difficult content and sow coaprehens ion- 
level tasks completed. 
Mapping Content Strands and Tasks 

Table 2 is a susmury list of content strands comprising the two 
curriculum units observed in Class 1. A significant fact to note is the 
shortness of the list. Compared with content usually "catered" in 7 
weeks of a junior high science course, the teacher's decision to lirit 
content to the strands listed represents a departure that is significant 
for the teaching of problem solving or science process skills. 

Figures 1 and 2 are flow charts of the content and tasks in the 
measurement and scientific methods units respectively. These diagrams 
show that the content and tasks were logically rel A and sequenced. 
Seme rajor concepts introduced in Task 1 vera applied repeatedly across 
a well-articulated sr es of tasks* Discussion of tasks and concepts 
was an integral part of the task system, and task requirements as wall 
as .ontent presentations emphasised relationships among the tasks. Only 
one task was unrelated to the othere (because of availability of a 
film). 

The flow charts suggest (although it d*>es not demonstrate in detail) 
that there were few "holes" in this task system. That is, there were 
no busy-work tasks that led nowhere, and minor or introductcr? tasks 
seemed to contribute to or culminate in major tasks that counted heavily 
toward a student grade in the course. One hole did exist however, not 
shown on the chart. Strand D was primarily skill focused, gtudents 
were to gain expertise in use of laboratory equipment. This skill- 
focused aspect of that strand did not show up on the culminating task, 
the measurement test, and only information- le/eJ questions (e.g., name 
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of instrument used to aeasure "x", aeening of relevent tint) were 
included on the test. Thie appear* tc be the only aajor discrepancy in 
the task eye ten during the period observed. 

The task system observed in Class 1 was not an efficient production 
or behavior aanageaent t ystesn However it did appear to proaote 
student engagement with son coaprehens ion-level tasks, and the data 
collected in this class appear to be fertile ground for exploring soae 
intriguing issues of content instruction and tank aanageaent in 
relationship to concept oriented science teaching. 
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Table 1 

-y of Tasks is Teacher I'a Science Claaa 




Content Unit 



Task 



Measurement 
and Metrics 



Scientific 
Methods 



(4) Lab attainment 
on aetric system 
4 measurement 



Description 



(6) Test over tatric 
system fc measurement 



(10) Lab assignment: 
Does gae have mess 
and weight? 

(11) Lab assignment: 
Does an object 
weigh wore or 
leaa in water than 
in sir? 

(12) Ub assignment: 
Is alcohol more 

or less dense than 
water T 



6 days of work on lab 
activities and questions, 
preceded by 2 days ot 
content last met ion and 
directe* practice. 
Cnmp ubins t oa/recakl taak. 
^fcradhf * ^s^^aiJ&b^ ^tsi^sa • 

A 38 mi — t e pt seeded 
by 2 class days of content 
instruct ion intlwdiag 
review of Task* I and 4. 
Iccatl taskr Grade 
counted . twice • 

Tasks HH12 mare graded 
separately bat marked on 
simaltaneoasly, forming a 
lab wait am asiag 
scientific metkods. They 
consists* #f lab activities 
and questions that stwdants 
worked on ia claaa for a 
total of S claaa days, 
preceded by 2 ctaes daya of 
content present at ion and 
direct ioaa • Largely 
comprehension task. Ba^h 
gr^e counted twice* 



Minutj 
341 



r 

< 341 



TabU 1 (cont'd) 
•f TMki 



Content Unit 



Tank 



MAJOR 
TASKS 

(rant inued) 



Scientific 

Methods 

(continued) 



(14) Test over 

scientific unthods 
and lab unit 



Optional A or B 
Activities 



Description 



A 1 and 1/t day esaa 
- preceded :^p'A darn of 
content instruction that 

oiscoesion cs graded t«sks 

coi ^rsn «n ie|on task. Grade 
counted tviW, ' 

it, mi Vt$ students turned in 
can? or ten: optional »ctiv- 
itics reared to get an A 

or tin#W$nWi««i». 
Most vorknd individual ly, 
•osfly out of Class „. ..' 
Students lied choice of 
three act Wit lea for a I 
and thrW additional activ- 
ities for an'' a. Activities 
varied in cognitive level 
and difficulty. Substan- 
tial isjpaet on grade 
possible. 



Minutes 
216 



12 



Subtotal of Tin* for Major Tasks 



1009 
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Content Unit 



MINOR 

TASKS 



Measurement 
and Netrica 



Scientific 
Methods 



Table 1 (cont'd) 
of Tasks 



Task 



(1) Scientific 
Measurement questions 



(2) Rotes on three 
movies on metric 
system 

(3) Rotes on movie 
on atomic power 



(5) Scientific 
measurement vocab- 
ulary puts I e 

(7) lead Performing an 
Experiment handout 
*nd copy onto it aix 
atepa of scientific 
method from textbook 

(8) Rationale state- 
ments for each of aix 
atepa of acientific 
method 



Description 



Students r*ad handout and 
answered recall questions. 
Content related to content 
of mnf tasks this 6 
weeks. 

Reinforcement of classroom 
content iipt taction. Motes 
checked in notebook only . 



Unrelated to wit this 
6 weeks (fit* scheduling 
problem). Movie mid class 
discussion. Notes put in 
notebook. 

Practice with terms from 
Taaka 1 and 4. Recall. 



Homework. Checked in note- 
book. Recall or leaa. 
Subsequent discussion of 
handout waa content 
instruction for Taaka 9-12. 

Students wrote (original) 
reaaons «Ay each atep ia 
necessar*, followed by 
claaa discussion of reasons 
before taak turned in. 
Comprehena ion/recal 1 > 
related to Taaka 9-12. 



Minutes 



78 



Z Taak 
Time 

61 



49 



53 



41 



4% 



15 



IZ 



<1Z 



40 



3Z 



93 
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MINOR 

TASKS 

(continued) 



Content Unit 



Scientific 

Methods 

(continued) 



All content 



Table 1 (cont'd) 
Smmmtj of Tasks 



Task 



Description 



(9) Questions over Homework. Preliminary 

scientific method and questions for lab unit on 

concepts of mass and scientific methods, 

weight. Tasks 10*12. Recall. 



(13) Notebook grade 



Notebook grade, which 
included checks on minor 
Tasks 2, 3, and 7 f and 
credrt for procedural 
effort of maintaining 
papers and notebook. 



Minutes 



11 



Z Task 
Time 

<1Z 



<1Z 



Subtotal of Time for Major Tasks 



246 



20Z 



^ 97 



93 



Table 2 
Content Strands in Tasks 
for MAT Teacher 1 

a. Development and comparison of different measurement systems 

(introduced in *ask 1). 

b. Description % .ric System and its units (introduced in Task 1). 

c. General definitions of physical properties and measurement concepts 
(including matter, mass, weight, volume, density, physical and 
chemical properties, fr*esing point, boiling point, melting point, 
solid, liquid, gas, quantitative and qualitative observations, 
calibration) (introduced in Task 1). 

d. How to use cownon laboratory measuring instruments (introduced in 
Task 4). 

e. Steps and definitions of scientific method (introduced in Tasks 7 
and 8). 

f. Controlling variables in an experimental design (fair test concept) 
(introduced in Tasks 7 and 8). 



Task 11 also introduced the concept of bouyancy. 

Task 12 also introduced the concept of effect of temperature on 
density. 
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Figure 1 

Plow Chart of Tasks and Content in Measurement and Metrics Unit 

MAT Teacher 1, 1/18 to 2/8 
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Figure 2 

Plov Chart of Tasks and Content in Scientific Methods Unit 
MAT Teacher I, 2/9 to 3/3 
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Opt ion si tssks relsted: 
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